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OBJECTS  OF  THE  SOCIETY 

The  objects  of  the  American  Geographical  Society  are  to  collect 
and  disseminate  geographical  information  by  discussion,  lectures,  and 
publications;  to  establish  in  the  chief  city  of  the  United  States  a 
place  where  may  be  obtained  accurate  information  on  every  part  of 
the  globe;  and  to  encourage  such  exploring  expeditions  as  seem  likely 
to  result  in  valuable  discoveries  in  geography  and  the  related  sciences. 

The  American  Geographical  Society  is  the  oldest  geographical 
society  in  the  United  States.  When  it  was  founded,  in  1852,  there 
were  but  twelve  similar  societies  in  the  world.  Now  it  exchanges 
publications  with  more  than  four  hundred  scientific  associations.  The 
Society  issues  a  magazine  of  unusual  appeal.  The  Geographical 

Review,  which  contains  authoritative  articles  of  general  interest.  It 
has  also  a  large  and  growing  library — one  of  the  most  important  geo¬ 
graphical  libraries  of  the  world;  thousands  of  maps  and  charts;  and 
a  remarkable  collection  of  atlases  of  the  sixteenth,  seventeenth,  and 
eighteenth  centuries. 

Travelers,  men  of  science,  and  othei^  properly  accredited  are 
welcome  at  the  rooms  of  the  Society  and  may  freely  use  the  book  and 
map  collections. 

Two  gold  medals  have  been  founded  by  the  Society,  the  Cullum 
Geographical  Medal  and  the  Charles  P.  Daly  Medal,  which  are  awarded 
from  time  to  time  to  explorers,  writers,  and  men  of  science  who  have 
contributed  to  the  adv'ance  of  geographical  knowledge. 

In  addition  it  awards  the  David  Livingstone  Centenary  Medal, 
founded  by  the  Hispanic  Society  of  America. 

The  qualifications  for  fellowship  are  an  interest  in  exploration  and 
travel,  in  the  spread  of  geographical  knowledge,  and  in  the  advance¬ 
ment  of  science. 

A  Fellow  is  entitled  to  the  use  of  the  library,  reading  and  map 
rooms;  to  admission  to  all  lectures  and  exhibitions;  to  The  Geographi¬ 
cal  Review;  and  to  the  Society’s  special  publications,  which  include 
occasional  books  and  maps. 

The  annual  dues  are  ten  dollars. 


Form  of  Bequest. 

I  do  hereby  give  and  bequeath  to  the  American  Geographical  Society  of 
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ANNOUNCEMENT 

The  ScK'iety  announces  a  change  in  the  form  and  character  of  its  publica¬ 
tions  incident  upon  the  adoption  of  a  program  of  intensive  research.  With 
this  issue  the  Geographical  Revie^c  ceases  to  Ik*  a  monthly  periodical  and  Ik- 
comes  a  quarterly  to  Ik*  issued  in  January,  .\pril,  July,  and  October. 

Parallel  with  the  Revitw  there  will  Ik*  issued  a  Research  Series.  Of  four- 
tet*n  numbers  of  the  series  already  projected,  two  are  in  press  (to  l>e  dis¬ 
tributed  in  a  few  weeks),  and  several  others  will  Ik  printed  in  the  early 
months  of  the  current  year.  The  scope  is  comprehensive,  and  the  contri¬ 
butions  for  the  most  part  will  Ik  original  in  character.  The  first  of  the 
series  is  Bering’s  Voyages  by  Professor  F.  A.  Colder.  It  contains  the  log- 
lxK)k  of  the  famous  voyage  of  exploration  of  1741,  a  map  of  Bering’s  course 
as  compiled  by  Captain  Commandant  E.  P.  Bertholf  of  the  U.  S.  Coast 
Guard  (retired),  reproductions  of  old  maps  to  illustrate  the  state  of 
geographical  knowledge  of  the  North  Pacific  lK*fore  Bering’s  time,  and  the 
historical  and  geographical  setting  of  the  problem  by  Professor  Grolder. 
The  second  volume  in  the  series  deals  in  the  same  manner  with  Steller’s 
Journal.  The  third  volume  is  a  geographical  study  of  the  relation  of 
topography  to  strategy*  as  illustrated  by  actual  examples  from  the  battle 
fields  of  the  late  war  ranging  from  the  North  Sea  to  the  Balkans.  Professor 
1).  W.  Johnson,  the  author,  a  Major  in  the  United  States  Army,  visitetl  the 
chief  theaters  of  action  during  1918,  and  in  this  book,  illustrated  with  many 
maps  and  photographs,  he  has  made  to  the  subject  of  military  geography 
a  contribution  of  the  first  importance.  Other  volumes  of  the  Research 
Series  will  Ik  announced  as  publishetl. 

The  Society,  with  the  co-operation  of  the  National  Research  Council,  is 
preparing  to  publish  a  set  of  three  maps  of  Africa  dealing  respectively  w*ith 
soils,  vegetation,  and  land  classification.  These  maps  have  iKen  compiled  on 
the  scale  of  i :  5,000,000  by  Messrs.  C.F.  Marbut  of  the  U.  S.  Bureau  of  Soils 
and  H.  L.  Shantz  of  the  U.  S.  Bureau  of  Plant  Industry  after  a  systematic 
examination  of  a  large  collection  of  published  material  supplemented  by 
study  in  Africa  by  Mr.  Shantz  lasting  over  a  year.  It  is  hopetl  that  this,  the 
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first  df)cunient  of  the  kind,  will  have  a  world-wide  interest  and  utility, 
although  it  is  of  course  largely  preliminary  in  character. 

The  time  is  opjiortune  for  a  published  announcement  of  the  Society’s 
plans  ior  rest‘arch  in  the  geography  of  Hispanic  America.  The  proposed 
work,  of  which  a  brief  outline  was  presented  at  the  .April,  1920,  meeting  of 
the  .Ass<Kiation  of  .American  (ieographers  and  the  Society  and  shortly  there¬ 
after  to  the  National  Research  Council,  Division  of  (ieology  and  Cieography 
at  Washington,  includes  the  preparation  of  a  numlK‘r  of  monographs  and 
handlMM)ks  on  selected  regions  and  special  geographical  topics  relating  to  the 
Hispanic  .American  realm  and  Brazil.  The  work  will  involve  the  compilation 
and  publication  of  maps — toix)graphic  and  distributional — on  various 
scales,  but  always  including  sheets  on  the  scale  of  i  :i,o<x>,(xk)  which  will 
conform  to  the  sc'heme  of  the  International  Map. 

The  program  further  includes  the  pnxluction  of  complete  distributional 
maps  of  Hisixuiic  .America  similar  to  the  maps  of  .Africa  referred  to  alx)ve. 

The  program  has  lx.*en  initiated  with  Mr.  .Alan  (i.  Ogilvie,  formerly  of  the 
I'niversity  of  Manchester,  England,  in  immwliate  charge.  Professor  F.  J. 
Ti^gKiirt,  of  the  I’niversity  of  California,  will  have  charge  of  the  section  of 
historical  geography.  Mr.  (i.  M.  McBride,  former  Librarian  of  the  Society, 
has  undertaken  a  part  of  the  program,  lH*ing  engage<l  at  present  upon  the 
question  of  land  tenure  in  its  geographical  aspects.  Various  assistants  have 
also  been  a|)|X)intetl,  including  scholars  from  several  South  .American  coun¬ 
tries. 

To  meet  the  technical  map  requirements  there  will  lx*  established  at  the 
S<xiety  a  Sch(X)l  of  Surveying.  The  Schcx^l,  which  will  lx*  opened  to  students 
Octolx'r  I,  1921,  will  lx*  under  the  diret'tion  of  Dr.  .Alexander  Hamilton 
Rice,  a  recent  (iold  Medalist  of  the  Sexiety  and  now  one  of  its  V'^ice-Presi- 
dents.  It  is  proposes!  that  graduates  of  the  School  shall  be  engaged  in  part 
in  field  surveys  of  high  quality  from  which  there  will  result  improved  topo¬ 
graphic  data  for  the  regions  selected  for  geographic  study. 

To  insure  the  success  of  the  undertaking  the  co-operation  of  the  whole 
group  of  Hispanic  .American  countries  is  contemplatetl.  The  Society  is 
happy  to  say  that  assurances  of  such  co-operation  have  Ix^en  given  in  a 
cordial  spirit  that  augurs  well  not  only  for  immediate  scientific  results  but 
also  for  the  fostering  of  mutual  understanding  and  sympathetic  relationship 
towards  which  the  field  of  geography  offers  a  peculiarly  fortunate  approach. 
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NOMAD  AND  SEDENTARY  FOLKS  OF 
NORTHERN  AFRICA 

By  K.  F.  ('.AL'TIKR 
University  of  Algiers 

For  the  last  20  years  I  have  lK*en  familiarizing  myself  with  the  Algerian 
Sahara.  A  recent  journey  in  Kgypt  has  drawn  my  attention  to  the  differ¬ 
ences  l)etween  the  eastern  and  western  {portions  of  the  great  desert.  From 
the  human  |X)int  of  view  the  essential  difference  lies  in  the  relations  lx.‘tween 
the  nomad  and  sedentary-  folk. 

The  Algerian  Sahara 

In  its  entirety  the  French  Sahara  (Kxupies  not  less  than  half  the  area 
of  the  United  States.'  The  map,  Figure  i,  accompanying  the  present  article 
represents  the  best  known  jKirt,  the  northeastern  corner  conventionally 
descrilx^d  as  the  Algerian  Sahara.  It  is  of  the  inhabitants  of  this  region 
that  1  here  pro|X)se  to  speak. 

The  physical  stamp  of  this  part  of  the  Sahara,  as  I  have  elsewhere  ix)inted 
out,*  is  its  skeleton  framework  of  great  yuaternar>-  wadis.  Strictly  relate<l 
to  the  existence  of  these  wadis  are  the  pasture  grounds  of  the  nomads. 
Sometimes  the  fl(X)r  of  the  wadis  is  carpeted  with  the  xerophilous  plants 
upon  which  the  camel  browses.  But  there  is  also  a  vegetation  of  the  dunes. 
The  dunes,  or  ergs,  are  the  alluvium  of  vanished  rivers  accumulated  in  the 
basins  by  eolian  transportation. 

TUARKdS  AND  ShAMHAS 

These  two  great  categories  of  pasturage,  that  of  the  wadis  and  that  of 
the  dunes,  correspond  to  a  distinction  of  nomadic  tribes:  Tuareg  in  the  one 
case,  Shaml)a  in  the  other.  Of  course  this  does  not  mean  that  the  Tuaregs 
never  pasture  their  camels  on  the  dunes  nor  the  Shambas  in  the  wadis; 
but  broadly  speaking  the  Shambas  are  nomads  of  the  erg,  the  Tuaregs  of 
the  rocky  plateaus.  It  is  a  fact  that  the  camels  of  the  Shambas,  accustomed 
to  treading  sand,  wound  their  ftxt  on  the  rcx'ks  of  the  wadis  far  more  than 
does  the  Tuareg  camel. 

The  most  imix)rtant  point  of  distinction  in  the  relations  of  these  nomads 
is  a  matter  of  situation.  The  erg  country  (xcupied  by  the  Shambas  is 
comparatively  near  the  sea,  and  the  people  are  in  close  touch  with  the 


•  Readers  of  the  former  Bulletin  of  the  American  Geographical  Society  will  recall  the  map  of  the  French 
Sahara  accompanyins  the  article  by  W.  A.  Cannon,  ‘Recent  Exploration  in  the  Western  Sahara,’  Bull.  Amer. 
Geofr.  Soc.,  Vol.  46,  1914.  pp.  8i-9q. 

•  E.  F.  C.autier:  Deserts  compares,  Ann.  de  Ceogr.,  Vol.  28.  1919.  PP-  401-413. 
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MtHliterranean  world.  Furthermore,  they  are  .Arabs  having  community  of 
language  and  sentiment  with  all  the  Near  Fast.  The  Tuaregs  in  their 
mountains  in  the  heart  of  the  continent  are  i,(xx)  kilometers  from  the  Mtxli- 
terranean,  which  they  have  never  seen,  though  for  centuries  they  have  con¬ 


trolled  communications  lK*tween  it  and  the  Sudan.  The  Sahara  is  theirs. 
They  share  its  myster>’.  It  has  surrounded  them  with  an  aureole  of  romance 
Ix-stowing  on  them  a  world-wide  fame  out  of  all  proportion  to  their  numerical 
importance.  The  name  Tuareg  is  very'  generally  known.  It  is  to  be  found 
in  every  sch(X)l  geography  associated  with  the  name  Sahara  and  used  as 
the  tyf)e  of  one  great  human  group — the  nomad.  The  Tuaregs  are  pure 
Berl)ers.  They  hate  the  Shambas;  lx?tween  them  is  perpetual  and  deadly 
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Fl(>.  I — Map  of  thr  rastern  portion  of  tlir  Aticrrian  Sahara  showing  the  oasis  and  the  terri- 
torirs  occupied  by  th«-  Shamhas  and  Tuaregs.  Tugurt  is  the  present  terminus  of  the  railway, 
the  continuation  to  Wargla  being  projected.  Scale  i  :  12,000,000. 
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enmity,  ^’et  as  human  groups  they  are  closely  comparable.  They  live 
the  same  kind  of  life  adapted  to  the  same  desert.  No  attempt  will  here  be 
made  to  distinguish  them. 


The  ().\ses 

In  the  same  region  are  the  sedentary'  cultivators  of  the  oases.  A  group 
of  oast's  lies  in  the  region  of  the  great  shotts  between  Biskra  and  Wargla. 
Its  economic  heart  is  the  Wadi  Rhir,  a  chaplet  of  palm  gardens  of  which 
the  chief  is  Tugurt,  terminus  of  the  railroad.  Another  group  is  that 
of  Tidikelt  of  which  only  the  eastern  extremity  with  the  capital  In  Salah 
is  figuretl  in  the  accompanying  map.  The  great  oases  of  Ghadames  and 
Cihat  (Rhat)  lK*long  {wlitically  to  Trijxdi;  but  they  are  not  alien  to  our 
discussion,  Ghat  especially. 

All  these  oases  are  of  the  same  type.  Under  the  shade  of  the  date  palms 
are  the  irrigated  gardens.  Whence  comes  the  water?  From  the  name 
Wadi  Rhir  and  its  ger)graphical  situation  along  the  lower  Igharghar  one 
might  l)elieve  that  it  was  supplied  with  water  by'  the  wadi.  But  no  HckkI 
of  the  Igharghar  or  the  Wadi  Myaever  approaches  the  Wadi  Rhir  by  some 
hundred  kilometers.  The  water  is  artesian,  obtained  by  wells.  At  Tidi¬ 
kelt  the  arrangement  for  obtaining  water  is  more  complicated;  there  is  in 
use  a  sy'stem  of  subterranean  canals  known  to  the  Aralis  as  foggera.  But 
without  exception  water  supply'ing  the  oases  comes  from  a  depth  and  is 
st*cured  by  prcx'esses  of  surprising  technical  complexity. 

In  the  Wadi  Rhir  native  tradition  attributes  invention  of  the  artesian 
wells  to  Dhu’l  Karnain  (literally  signifying  the  two-horned).  This  is  the 
name  by  which  Alexander  the  Cireat  is  designated  in  the  Koran,  but  it  is 
Alexander  in  his  role  as  the  son  of  Jupiter  Ammon  (Ammon  Ra)  in  which 
official  capacity  he  was  worshipped  in  Kgy'pt  by  the  side  of  the  sun  god. 
All  tourists  to  Kgy'pt  have  seen  the  chapel  of  Alexander  in  the  temple  of 
Luxor.  The  photograph,  h'igure  4B,  is  the  refiresentation  of  Ammon  Ra 
from  the  temple  of  Karnak  at  Thel)es.  Figure  4A  is  Dhu’l  Karnain  from 
a  rock  carving  near  Figuig  (on  the  Moroccan  Ixirder  of  Algeria)  one  of  th^ 
largest  oa.ses  of  the  French  Sahara.  The  two  localities  lie  3,000  kilometers 
apart  at  opix)site  ends  of  the  Sahara.  The  resemblances  of  the  carvings 
are  striking.  It  is  the  same  ram’s  head  that  is  represented  with  the  same 
detail— the  Two-Hornetl  god  of  the  oasis  and  of  irrigation. 

The  technique  of  irrigation  in  the  Algerian  oases  comes  from  tlgy'pt, 
and  it  is  interesting  to  note  that  traditions  and  native  monuments  pre- 
serxe  recognizable  traces  of  their  Egyptian  origin.  The  technique  of  this 
old  civilization  is  at  strange  variance  with  the  liarljarisms  of  those  prac¬ 
ticing  it  at  the  present  day. 

The  oases  dwellers  are  Ilaratin.  The  word  corrro  an  Arab  root 
signifying  “to  cultivate;”  but  it  has  lost  its  etynirtk®^^ sense  and  ac¬ 
quired  an  ethnic  meaning,  mulatto,  and  implies  furth^^c)re  a  mulatto 
type  approaching  the  negro.  The  Haratin  are  a  dark-skinned  people.  The 
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Tuaregs  and  Shanibas  are  light-colored.  Malaria,  which  is  unknown  on  the 
pasturages,  is  on  the  contrary  severe  in  the  oases.  Hereby  may  lx*  explained 
the  negroid  aspect  of  the  oasis  dwellers,  since  for  generation  after  genera¬ 
tion  there  has  Ixen  in  operation  a  tendency  to  eliminate  the  more  susceptible 
white  element  of  the  Haratin. 

/' 

Relation  Between  XoMAUsyiNi)  Oasis  Dwellers 

The  sharj)  contrast  that  separates  nomads  and  sedentary^  jx*oples  dfxs 
not  mean,  however,  that  these  two  human  groups  live  indejxndently  of 


A  B 

Fig.  4 — A  sliuwt  a  r<ick  caiA’ing  nrar  thr  oasis  of  Figuig  which  represents  Dhu’l  Karnain,  the  two-horned 
god  of  irrigation.  B  is  a  representation  of  Ammon  Ra,  the  god  of  the  oasis,  carved  on  the  wall  of  the  Temple 
of  Karnak  at  Thebes.  The  similarity  of  the  figures  suggests  the  identity  of  the  two  gods  worshipped  at  the 
extremities  of  the  Sahara. 

each  other.  They  are  two  parts  of  the  same  social  mechanism,  and  its 
progress  is  defxndent  uixin  their  collalxjration.  The  life  of  the  nomad 
is  spent  outside  the  oases,  far  from  houses;  with  his  family  he  dwells  under 
the  tent,  almost,  one  might  say,  under  the  sky,  in  the  pasture  grounds  and 
the  paths  leading  to  them.  It  is  the  life  to  his  taste,  his  passionate  prefer¬ 
ence.  But  from  time  to  time  he  likes  to  descend  on  the  oasis  as  the  sailor 
likes  to  touch  land.  It  is  a  psychological  as  well  as  an  economic  necessity. 
The  nomad  comes  to  the  oasis  to  see  men,  to  learn  the  news,  to  frequent 
the  bazaars  and  the  places  of  amusement. 

It  should  be  observed  that  the  oases,  even  the  smallest  of  some  few  hun¬ 
dred  inhabitants,  are  towns,  not  villages.  They  possess  the  organs  of 
urban  life,  as7?ne  readily  appreciates  at  first  sight.  The  architecture  shows 
this,  the  storied  houses  with  fine  stairways,  broad  verandas  ojxning  on  the 
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lH*st  t*xix)sure,  and  arcades.  The  building  material  is  generally  inferior. 
Stone  structures  are  rare,  almost  everything  is  built  of  sun-drie<l  clay. 
Hut  in  complexity  of  technujue  the  methrxls  of  construction  are  a  counter¬ 
part  to  the  methcxls  of  irrigation,  an  inheritance  of  an  old  eastern  civiliza¬ 
tion.  Henidotus  desc'ribing  Babylon  depicts  the  siime  contrast  lK*t\vec‘n 
the  magnificence  of  the  architecture  and  the  inferiority  of  the  material 
em|)loyed.  Kvery  oasis  is  a  Babylon  in  miniature. 

In  this  urlxin  setting  the  life  itself  is  distinctly  urban.  Kach  oasis  has 
its  market  place,  a  sort  of  public  promenade  with  lxx)ths.  The  places  of 
amusement  are  indicative  of  the  night  life  which  is  analogous  to  that  of  the 
low  quarters  of  one  of  our  |X)rts. 

There  is  also  an  economic  side  to  the  relations  of  the  nomad  with  the 
oases.  As  regards  fixxl  resources  it  is  axiomatic  that  the  nomad  makes 
do  what  he  has.  There  is  the  milk  and  flesh  of  his  ll(x:ks,  and  he  utilizes  to 
an  astonishing  degree  the  wild  plants  of  the  desert.  To  cite  but  one  in¬ 
stance,  he  gathers  lolo,  grains  of  a  wild  gramineous  plant  (Arabic  drinn, 
Aristida  pungens),  for  use  as  a  Hour,  a  side  light  on  the  domestication  of 
wheat  in  the  dawn  of  histor>’.  But  such  resources' a  re  yet  insufficient.  The 
nomad  is  tributary-  to  the  oasis  for  the  greatest  pjirt  of  his  vegetable  diet, 
dates  and  cereals  (wheat  or  millet). 

On  the  other  hand,  he  supplies  the  oases  with  indispensable  pnxlucts, 
in  iwrt  of  his  own  manufacture,  rugs  and  fabrics  woven  by  his  women  from 
the  w»x)l  or  hair  of  the  flocks  and  herds  or  lx?autifully  tanned  leathers. 
He  is  also  the  intermediary’  bringing  to  the  oases  foreign  goods,  European 
cottons,  for  instance. 


Slhordination  of  the  Sedentary  Peoples  of  the  Algerian  Sahara 

Such  are  the  most  fundamental  relations  lx.*tween  nomad  and  sedentary 
folk,  not  only  in  the  Algerian  Sahara  but  in  all  deserts  and  steppes.  We 
shall  now  consider  the  peculiarities  differentiating  our  region. 

Here  are  two  sets  of  people  opposed  to  each  other  in  every’  detail  of 
their  manner  of  life  and  even  in  their  racial  characteristics.  Yet  the  social 
fabric  is  woven  of  their  intimate  relations.  Our  European  societies  are 
troubled  by  class  strife,  but  the  difference  lietween  our  classes  is  far  from 
Ix’ing  as  profound  as  that  which  separates  nomad  and  oasis  dweller.  How’ 
is  equilibrium  maintained?  How  are  differences  settled?  Who  pxflices  and 
who  governs?  The  answer  is  not  far  to  seek. 

Saharan  society  is  of  an  anarchic  and  violent  character.  Eamiliar  sobri- 
tjuets  for  the  region  are  bled-el-khouf,  “country  of  fear,”  and  bled-es-sif, 
“country’  of  the  sword.”  The  oases  are  fortresses,  walled  and  bristling 
with  towers.  Must  one  conclude  that  permanent  warfare  exists  between 
the  two  jXH)ples?  Such  is  not  the  case  in  general.  Each  group  fights  amongst 
itself.  The  fortifications  of  the  t)ases  are  primarily  a  protection  against 
neighlxiring  oases.  A  nomad  trilie  has  for  its  hereditary’  enemy  another 
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nomad  there  is  a  river  of  blcKKl  l)etween  Shanilws  and  Tuarejjs. 

Nomads  and  setfentar\'  folk  are  loo  much  complementary  parts  of  one  whole 
to  en^ajje  in  coml)at  with  each  other.  The  se<lentar\’  folk  would  not  think 
of  offering  resistance  to  the  nomads.  This  fact  will  lx‘  appreciated  if  one 
reflects  on  the  life  of  the  latter.  The 
desert  climate,  dr>’  and  severe,  is 
very  healthful.  The  nonuid  has  the 
iHKlily  characteristics  of  the  white 
race.  Save  for  certain  rheumatic 
afflictions  his  strong  frame  preserves 
up  to  an  advancwl  age  an  ast{)nishing 
vigor.  He  piisses  his  life  from  in¬ 
fancy  to  death  wandering  over  the 
vast  stretches  of  a  region  without 
security,  where  the  distances  be¬ 
tween  water  imiy  lx*  as  much  as  five 
or  six  days’  forced  march.  He  must 
travel  fully  equipped  against  attack, 
eating  and  drinking  as  little  as 
possible.  With  empty  stomach  he 
must  ket*p  his  head  clear  and  his 
memory*  sure  for  topographic  detail 
— under  pain  of  death.  To  the 
dangers  of  nature  are  addetl  those 
of  his  fellow  man.  Suspicion  is  bred 
in  these  monotonous  solitudes.  The 
nomad  who  encounters  trace  of 
human  presence  on  the  desert  roads 
examines  it  with  the  inquietude  of  a 
Robinson  Crusoe.  The  hard  and 
dangerous  life  tempers  Ixxly  and 
soul,  breeding  a  virile  mind  in  the 
IxKly  of  an  athlete.  This  is  the 
individual.  In  the  tril)es  an  instinc¬ 
tive  disciplinary  Ixmd  unites  him  to 
his  fellows.  Whether  he  guards  the 
pasturage,  escorts  a  caravan,  or  is 
actually  taking  part  in  a  razzia,  the  nomad  is  a  soldier  every  moment  f)f  his 
life.  And  the  nomad  trilx?  is  a  regiment. 

What  chance  have  the  p(X)r  Haratin  against  this  disciplined  horde?  They 
are  conscious  of  their  racial  inferiority,  and  they  suffer  a  similar  physical 
disability.  Spending  their  entire  life  in  the  narrow  horizon  of  the  palm 
gardens  they  are  stunted  in  Ixxly  and  mind.  The  Haratin  have  solved 
the  problem  by  submission — they*  olxy. 

Kach  oasis  has  its  nomad  masters  who  at  the  siime  time  are  its  pro- 


Kig.  s — A  coverrd  pamageway  in  the  oasU  of 
Figuig  (wrstern  Algeria).  Their  building*  and  rn*titu- 
tions  show  the  distinctly  urban  character  of  the  oases. 
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tec'tors,  its  guard  and  its  army — in  consideration  of  regular  tributes, 
irregularly  collected  by  some  abuse  of  |X)wer.  It  is  under  these  conditions 
that  the  Tidikelt  oases  and  Cihat  ix*rtain  to  the  Tuaregs;  Wargla  and  the 
Wadi  Rhir  to  the  Shaml)as. 

The  nomads  are  a  su|x?rior  caste  comparable  in  a  sense  to  the  feudal 
lords.  According  to  a  Tuareg  saying,  “Shame  enters  the  family  with  the 
plow.” 

It  is  worth  while  noting  that  in  their  social  life  the  Tuaregs  preserve 
traces  of  the  matriarchate  and  in  their  utensils  reminiscences  of  the 
later  Stone  Age.  They  are  in  fact  splendid  intelligent  animals.  In  this 
respect  they  make  a  notable  contrast  with  their  serfs,  the  sedentar>' 
Haratin,  who  still  retain  vestiges  of  an  old  civilization,  the  oldest 
civilization  of  the  world. 


Tlaregs,  Sh.xmhas,  Haratin  as  Type  Peoples 

Tuaregs,  Shambas,  Haratin — they  are  all  without  importance  from 
the  numerical  standi^oint.  Their  exact  numlxrs  we  do  not  know',  but  as- 
surtxlly  the  Tuaregs  could  not  put  a  thousand  warriors  in  the  field.  Their 
interest  for  us  is  as  human  types  of  two  great  classes  of  peoples  in  French 
North  .Africa.  They  are  extreme  types,  it  is  true,  a  little  overdrawn,  as  it 
were,  but  so  much  the  more  helpful  for  the  visualizing  of  certain  l)asal 
concepts  in  human  geography. 

The  Tuaregs  Ixlong  to  a  group  of  trilxs  whose  anct*stors,  under  the  name 
of  Almoravides,  conquertnl  Morocco  and  Spjiin  and  filled  with  their  glorious 
exploits  the  history-  of  two  centuries.  The  Shamlias  claim  for  their  fore¬ 
fathers  certain  trilx's  of  Hillalian  Araljs  whose  traditional  fame  is  still 
sung  by  wandering  minstrels  in  the  coffee-houses  of  Cairo.  Setting  out 
on  their  triumphant  c-ireer  in  the  eleventh  century- these  trilx*s  progressively- 
invaded  all  Barbary,  overthrowing  empires  and  putting  to  the  sword  the 
Sultans  of  Tlemcen  and  Fez. 

Not  all  the  nomad  trilxs  of  French  Africa  can  Iniast  so  brilliant  a  past  or 
so  romantic  a  present  as  Tuareg  and  Shamba,  but  all  are  of  the  warrior  clan; 
all  enjoy  a  feeling  of  stxial  superiority  and  share  a  disdain  for  sedentary 
life.  In  current  talk  the  nomad  is  referrerl  to  by  a  respectful  paraphrase, 
“the  people  of  powder”  or  “the  {x-ople  of  the  sword”  or  again  “the  pet^ple 
of  the  tent.”  The  tent  is  as  respectable  as  the  house.  To  the  Algerian 
nomad  the  towns  are  el  khnez,  “nauseating.”  The  son  of  a  noble  family 
is  designated  kheima  kebira,  “son  of  the  great  tent.”  A  nomad  tribe  ruined 
by  losing  its  camels  and  consequently  its  mobility  enters  on  sedentary 
life  with  rancor  in  its  heart.  It  is  the  supreme  humiliation,  an  irretrievable 
loss  of  caste.  There  is  an  expression  of  the  great  historian  Ibn  Khaldun 
on  the  degenerate  descendants  of  ancient  nomad  trilxs,  “They  have  become 
so  alwsed,”  say-s  he,  “that  they  pay  the  impost.”  The  true  nomad  levies 
tribute  and  pockets  it. 
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Not  all  the  setlentar>’  folk  of  French  Africa  are  as  abject  as  the  Haratin 
of  the  Sahara.  One  may  instance  the  M’zabites  and  the  Kabyles,  These 
peoples  have  held  their  own  against  the  nomads  and  have  preserved  their 
independence  but  at  heavy  cost,  hard  presserl  and  l)eleaguertHl  l)ehind  their 
fortress  walls  or  in  their  high  mountain  valleys.  Tnder  the  most  favorable 
circumstances  the  se<lentar>'  peoples  form  a  commercial  or  rural  rlem<x'racy, 
a  i)opulace  of  barefooted  fantassin  in  contrast  with  the  nomad  cavaliers, 
the  gentlemen  of  the  sword,  the  least  of  whom  has  the  aplomb  and  non- 
chabnce  of  the  aristocrat. 

Such  is  the  situation  in  .■\lgeria  and  in  all  French  North  .Africa.  .At  first 
contact  with  the  Kgyptian  social  organization  one  realizes  with  surprise 
that  on  the  banks  of  the  Nile  the  situation  is  reversed. 

The  Egyptian  Sahara 

The  Nile,  whose  valley  constitutes  Kg>’pt  proper,  cuts  the  Fg>’ptian 
Siihara  into  two  parts,  the  .Arabian  and  the  Libyan  deserts.  It  is  the  latter 
only  that  sup|X)rtsa  human  element.  This  is  in  the  Eg>’ptian  oases,  Kharga, 
Dakhla,  Farafra,  Baharia,  Siwa.*  Here  dwell  the  peoples  we  shall  com- 
jxtre  with  our  .Algerians. 

The  oases  are  entirely  comparable  the  one  with  the  other,  Kharga  or 
Dakhla  with  W’argla  or  Ohat.  As  regards  their  appearance,  the  importance 
of  the  palm  groves,  the  numl)ers  of  inhabitants,  the  methods  of  securing 
water  supply,  they  are  alike.  On  the  identity  of  the  details  of  the  last  we 
have  already  spoken  in  discussing  Dhu’l  Karnain.  Hennlotus  has  descril)ed 
at  length  this  string  of  like  oases  stretching  from  “Thelx*s  in  Kg>’pt”  to  the 
“Pillars  of  Hercules”  and  “the  .Atlas,”  passing  by  the  “Oasis  of  .Ammon.”* 

The  ver>'  name  oasis  is  applied  by  Hercxlotus  to  the  palm  grove  that  we 
know  t<Klay  as  Kharga.  FveiA’one  knows  that  this  word  “oasis,”  which  has 
pas.se<l  into  most  Kuropean  languages,  is  a  term  of  Egyptian  origin.  It 
should  also  lx?  remarked  that  in  the  oasis  of  Siwa  (the  mmlern  name  for 
the  oasis  of  .Ammon)  the  language  in  use  is  a  Herlx*r  dialect.  .As  regards 
the  oases,  then,  the  similarity  of  the  two  Saharas,  .Algerian  and  Egyptian, 
has  an  ancient  and  firm  foundation.  But  from  every  other  point  of  view 
there  is  no  accord  Ixtween  them. 

.As  I  have  shown  elsewhere^  the  two  deserts  are  physically  dissimilar. 
There  is  nothing  in  the  Libyan  Desert  comparable  with  the  system  of 
Quaternary  wadis  in  the  French  Sahara.  Erosion  has  there  developed  a 
topography  illustrattxl  in  the  photograph  (Fig.  7).  The  surface  presented 
is  that  of  a  level  plateau  of  low  altitude  from  which  rise  occasional  isolated 
buttes,  the  Zeuffen  Berge  which  Passarge  has  descrilK*d  from  the  Kalahari, 
a  landscape  that  can  only  lx?  explained  as  the  result  of  prolongerl  eolian 

*  Only  thr  Egyptian  portion  of  the  Libyan  desert  is  discussed  here;  hence  there  is  no  mention  of  the  inter¬ 
esting  Kufra  liases  and  the  Senussi. — Edit.  Note. 

*  Herodotus.  Bk.  4,  Ch.  181. 

*  .Article  cited  in  footnote  2. 
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erosion  acting  through  geological  ages.  The  economic  and  human  conse¬ 
quence  is  the  ahst'nce  of  pasturages. 

Another  fact  of  first  im|)ortance  is  the  relatix  e  narrowness  of  the  Kg>'ptian 
Siihara.  It  is  limitcnl  on  the  one  side  by  the  Red  Sea,  on  the  other  by  the 
enormous  mass,  completely  arid  and  im|x*netrable,  of  the  Libyan  erg, 
an  olistacle  more  reixllent  than  the  sea.  Hence  not  only  pasturage  but 


Fig.  6 — Map  o(  the  Eio'ptian  Sahara  showing  the  oases  ot  the  Libyan  Desert 
east  of  the  great  Libyan  erg.  Scale  I  :  9,000,000. 


space  is  lacking  the  nomad.  It  must  lx*  said  that  Kg>-pt  itself  is  nothing 
more  than  a  huge  oasis,  with  that  of  C'haldea  the  finest  on  our  earth.  Ac¬ 
cording  to  the  last  census  (1911)  Kg>’pt  had  nearly  15,000,000  inhabitants. 
The  presence  in  the  heart  of  the  Flg>’ptian  Sahara  of  such  an  agglomeration 
of  se<lentar>’  jxoples  settles  the  question  with  the  nomads. 

The  Bedouin 

The  Kgyptian  Sahara  has  its  Bedouins.  Bedouin,  the  Arabic  form  of  the 
word  Bedawi,  has  passed  into  the  Kuropean  languages  with  the  significance 
of  nomad.  The  implication  of  the  Bedawi  is  unflattering,  and  Bedouin 
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as  we  use  it  retains  some  of  this  derogatoiA’  sense — tatterdemalion.  In 
Algeria  it  would  never  t)ccur  to  any  one  to  call  the  nomad  “Bedawi.”  To  do 
so  would  lx*  ridiculous  as  well  as  dangerous.  In  Kg>’pt  the  term  d(xs  not 
offend  an\one;  not  even  the  individual  to  whom  it  is  applied. 

The  Bedouins  are  pjistoral  folk;  they  are  the  owners  of  camels  and  asses. 
But  they  piisture  their  H<xks  along  the  Nile  under  the  control  of  the  Ad¬ 
ministration.  They  are  leaders  of  caravans,  convoyers,  commissiiries.  In 


Fig.  7 — A  view  of  the  Libyan  D»sert  between  Kliarga  and  Daktila.  Prolonged  eolian  erosion  has  developed 
a  level  plateau  region,  from  which  rise  isolated  buttes. 


the  last  resf)rt  they  tend  to  mendicancy:  joining  what,  in  French,  is  known 
as  the  armh  roulante,  in  English  as  the  army  of  loafers.  Anyone  who 
has  \isited  the  pyramids  under  the  escort  of  an  Eg\-ptian  mule  driver 
has  seen  the  Bedouin  in  the  discharge  of  one  of  his  functions.  Obviously 
such  people  are  not  of  the  warrior  caste  of  Tuareg  and  Shamba  with  their 
long  tradition  of  gIor>-  and  dominion. 

In  the  oasis  of  Kharga  the  tourist  admires  the  temple  of  Hibis;*  it  is  a 
little  jewel  comparable  in  its  finish  with  any  building  of  the  Nile  basin. 
At  Siwa  still  exist  the  ruins  of  the  great  temple  of  Ammon  where  all  the 
ancient  world  came  to  worship.  The  Algerian  oases  have  nothing  compar¬ 
able.  The  Egy  ptian  oases  Ix'ar  the  mark  of  the  eternal  mastery  of  the 
Pharaoh.  In  contrast  to  Algeria  Egy  pt  is  a  country  where  the  sedentaiy 
has  always  dominated  the  nomad  by  overwhelming  force. 

•See  tlie  photograph.  Fig.  6,  accompanying  the  article  by  W.  H.  Hobbs  *A  Pilgrimage  in  Northeastern 
Africa,  with  Studies  of  Desert  Conditions,”  Geogr.  Rtt.,  Vol.  3.  1917.  PP-  337-355- 
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Mkharists  AM)  THE  Camkl  Corps 

The  difference  Ix'tween  the  two  Saharas  is  interestingly  reflected  in  a 
I)oint  of  detail — the  form  of  the  saddles  used  on  the  dromedaries.  In 
Kgypt  the  rlromedary  is  siiddk*d  with  a  ^ahit,  a  type  of  saddle  used,  under 
a  variety  of  UxTal  names,  in  .Nubia,  around  the  Red  Sea,  and  in  Syria.  With 
some  unimiK)rtant  modifications  which  we  need  not  consider  here  it  has 
been  adopted  by  the  Camel  ('ori)s  of  the  British  army.  This  siuldle  encases 
the  hump  extending  back  and  fore;  it  is  r(K)my  and  comnuxlious  but  a 
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Fig.  8 — A.  tolditT  of  thr  Camel  Curpa  of  the  British  army.  The  saddle  used  encases  the  hump  of  the 
camel  while  a  leather  foot  rest  is  placed  on  the  animal's  neck.  B,  a  TuareB-  The  saddle  is  very  iisht  and 
is  placed  in  front  of  the  hump.  The  bare  feet  of  the  rider  rest  on  the  camel's  neck. 

trifle  heavy.  The  idea  of  attaching  the  saddle  to  the  hump  is  so  natural 
that  one  finds  it  everx-where  in  .Algeria  as  in  KgX'pt.  But  for  their  fleet 
camels  the  Tuaregs  and  Shambas  employ  a  saddle  constructetl  on  a  different 
principle.  They  call  it  the  rahla,  a  term  signifying  traveler,  nomad.  With¬ 
out  the  slightest  change  it  is  used  as  the  regulation  saddle  in  the  Com- 
paf^nies  fran^aises  de  meharistes.  The  rahla  is  placed  on  the  withers  of  the 
animal  in  front  of  the  hump,  which  remains  entirely  free.  It  is  equivalent 
to  the  front  half  of  the  Kgx'ptian  saddle.  It  is  lower  and  cannot  lx*  mounted 
during  pursuit.  The  neck  of  the  animal  needs  protection  from  the  chafing 
of  the  saddle,  and  the  rider  must  lighten  himself  of  the  heavy  part  of  his 
t*quipment.  It  is  obviously  adaptetl  to  the  life  of  the  Tuareg  as  we  have 
descrilxnl  it,  to  the  crossing  of  great  waterless  spaces.- 

Conclusion 

We  have  attempted  to  analyze  the  conditions  of  human  life  and  the 
relationship  l)etween  the  nomad  and  sedentarv-  folk  in  two  corners  of 
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the  Sahara.  It  is  a  little  subject,  clearly  defined.  Its  conclusions  may  be 
generalized  to  extend  over  all  Algeria  and  all  Kg>’pt  from  the  present  into 
the  remote  jxist. 

Kgv’pt  is  the  cradle  of  our  Christian  civilization.  The  Kg>'ptian  still 
retains  the  characteristics  of  a  jieople  of  ancient  civilization,  the  subtle 
intellect,  the  hypercritical  spirit.  One  recalls  the  descriptions  of  Alexan¬ 
drian  times  left  by  the  ancient  writers  and  reflects  on  the  lK)nd  l)etween 
the  growth  of  a  great  empire  of  sedentar>’  jx'oples  and  their  civilization  w'ith 
its  foundation  of  order,  wealth,  and  peaceful  leisure. 

.Mgeria  with  her  neighl)ors  Tunisia  and  Morocco  is  the  home  of  the  Ber- 
l)ers  (I^tin  Barbari).  The  history  of  the  Berbers  is  that  of  endless,  indef¬ 
inite  warfare.  This  is  the  civilization  that  produced  Hannibal,  Masinissa, 
Jugurtha,  the  Fatimite  generals  who  conquered  Kg\’pt,  the  Moors  who 
pushed  their  way  through  Spain  into  southern  France.'  There  is  a  lK)nd 
l)etween  this  exclusively  militaristic  past  and  the  present  dominance  of  the 
nomads. 

During  the  war  Moslem  soldiers  in  French  uniform  l)ecame  familiar 
figures  in  France.  They  were  natives  of  northern  Africa,  more  particularly 
.Algerians.  Side  by  side  were  other  native  soldiers  in  the  uniform  of  the 
British  army.  These  were  from  India,  however,  not  from  Fgypt.  With 
her  great  |X)pulation  Fgypt  furnished  sciircely  a  soldier  to  the  .Allies.  .Algeria 
and  Tunisia  furnishetl  according  to  my  estimate — -no  official  figures  are 
available — several  hundre<l  thousands.  It  is  true,  of  course,  that  political 
conditions  are  different  in  the  two  areas  and  furthermore  that  during  the 
last  years  of  the  war  conscription  was  in  effect  in  .Algeria.  But  it  is  probably 
true  to  say  that  the  .Algerians  would  have  l)een  mortally  offended  to  have 
l)een  left  out  of  the  greatest  war  in  history’.  Certainly  the  part  they  played 
has  helfxxl  our  mutual  relations.  In  the  last  analysis  it  is  the  response 
of  the  warlike  spirit,  a  spirit  to  which  the  Fgyptian  is  stranger.  The  ata¬ 
visms  that  these  two  peoples  represent  are  the  converse  of  each  other. 


HOKKAIDO,  THE  NORTHLAND  OF  JAPAN* 


liy  \V’ki.lin<;tox  I).  Joxks 
I'niversity  of  Chicago 

Hokkaido  (Vezo),  the  northernmost  of  the  four  larger  Japanese  islands 
(Kig.  i)  is  of  ixH'uliar  interest  to  geographers  IxTause  it  is  so  strikingly  dif¬ 
ferent  from  the  rest  of  japan.  The  japan  we  commonly  think  of  is  a  land  of 
long,  hot.  rainy  summers  and  mild,  rainy  winters,  a  land  with  rice  and  silk 
and  tea  as  characteristic  crops,  a  land  with  a  dense  population  and  a  highly 
develoixil  agriculture  that  utilizes  to  the  utmost  the  cultivable  area.  In 
so  far  as  japan  really  counts  for  much  in  the  world  it  is  like  this,  but 
Hokkaido  is  different. 

Toihk;raf»ic  Simii.aritiks  with  thk  Main  Islaxi) 

In  to|K)graphy  the  ^o.ikk)  (kKI  stjuare  miles  of  Hokkaido  are  much  like  the 
rest  of  japan,  with  relatively  much  hill  and  mountain  area  and  little  lowland 
plain.  The  mountains  are  for  the  most  part  neither  high  nor  ruggetl,  and, 
though  there  are  numerous  fine  volcanic  cones,  which  add  a  striking  element 
to  the  w'enery,  espet'ially  in  the  southwestern  peninsula,  much  of  the 
mountain  area  is  non-volcanic.  The  highest  mountain  in  the  island  is 
Nutapkaushjx*,  7,691  feet  alnn-e  sea  level.  The  most  extensive  plains  are 
the  lowlands  of  the  Ishikari,  Tokachi,  Nemuro,  Teshio,  and  Kushiro.  Of 
these*  the  Ishikari  Plain  is  by  far  the  largest  and  most  important.  The 
coastal  lowlands  are  narrow  and  of  relatively  little  importance  for  cultiva¬ 
tion.  Most  of  the  streams  are  swift  and  of  practically  no  use  for  navigatie)n 
except  for  small  Ixxits  and  rafts.  The  water  power  jx)ssibilities  of  some  of 
these  streams  are  considerable. 

COXTR-ASTS  BeTWKKX  HoKKAHX)  AXD  THK  RkST  OF  JaPAX 

In  other  respec'ts  than  topography,  Hokkaido  presents  a  marked  contrast 
to  the  rest  of  japan.  Its  population  is  sparse,  and  agriculture  is  in  its 
infancy.  Much  of  its  cultivable  area  is  covered  with  virgin  forest.  And  yet, 
though  at  present  undeveloped  and  unimportant,  the  |X)ssibilities  of  Hok¬ 
kaido  are  of  real  significance,  for  its  area  constitutes  one-fifth  that  of  all 
jajxin,  and  its  resources  in  pro{x>rtion  to  area  are  not  far  inferior  to  those  of 
other  piirts  of  that  countr>’. 

The  name  Hokkaido,  meaning  “Northland,”  caHs  attention  to  that  feature 
of  the  physical  environment  in  which  this  island  differs  most  markedly  from 

*  In  July  of  1916  the  author  of  this  article  spent  ten  days  in  Hokkaido,  travelins  about  tiie  island  with 
Professor  H.  Tanakadate  of  the  College  of  Agriculture  of  the  Imperial  University  of  Tohoku.  Observations 
made  at  that  time  are  correlated  in  this  article  with  facts  obtained  from  the  rather  scanty  literature  on  Hokkaido. 
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the  rest  of  the  archiix*lago.  The  climate  of  the  main  island— excluding  the 
northern  ix)rtion — is  similar  to  that  of  the  C'arolinas,  in  the  eastern  part  of 
the  Uniterl  States  cotton  lx*lt,  whereas  the  climate  of  Hokkaido  is  much  like 
that  of  central  Wisconsin  or  of  New  Kngland.*  Perhaps  the  most  striking 
expression  of  the  differentx*  is  the  comparative  unim|K)rtance  of  the  great 
f(xxl  staple  of  the  Flast.  In  place  of  rice,  which  occupies  the  largest  acreage 
in  the  southern  islands,  peas  and  Ixans  constitute  the  chief  crop  in  Hokkaido. 


HOKKAIDO 


ALTITUDE  TINTS 


Kic.  I — Rrlief  map  of  Hokkaido  (scale  i  :  5,200,000)  with  inset  showing  relation  to  the  rest  of  Japan. 


Potatoes  come  second,  three-fifths  of  the  Japanese  crop  Ixing  grown  in  the 
northern  island,  where  conditions  are  highly  suitable.  Cereals  other  than 
rice — oats,  barley,  maize,  buckwheat,  and  millet — which  are  an  important 
feature  of  the  agriculture  of  the  southern  islands,  are  also  of  consequence  in 
Hokkaido.  But,  whereas  in  the  former  they’  are  grown  as  winter  crops 
(except  in  the  upland  districts  and  except  in  the  case  of  maize),  in  Hokkaido 
they  are  summer  crops.  The  cooler  summer  climate  of  the  northern  island  is 
again  suggested  in  the  growth  of  flax  for  fllxT,  a  cultivation  practically 
absent  in  other  parts  of  Japan. 

Of  late  years  there  has  been  much  discussion  alx)ut  the  possibilities  of 
growing  rice  in  Hokkaido.  Until  rather  recently  it  was  thought  that  rice 


*  See  the  note  “The  Climate  of  Japan’  in  the  “Geographical  Record’  of  this  numlier  of  the  Rm«c 
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would  not  mature  in  the  short  summers  of  the  northern  island.  This  idea 
was  one  of  the  causes  of  the  reluctance  of  the  Japiinese  to  settle  in  Hokkaido 
and  a  partial  explanation  of  the  present  spjirse  ix)pulation  there  and  the 
relatively  undeveloiH*d  state  of  its  rt*sources.  Within  the  last  few  years, 
however,  it  has  l)een  ret'cj^nized  that  the  interior  lowlands  enjoy  warmer  and 
longer  summers  than  the  coasts.  In  consetjuence  there  has  iK-en  a  rapid 
development  of  rice  culture,  fiarticularly  on  the  Ishikari  Plain,  so  that  at 
pri-sent  there  is  a  larger  area  in  rice  on  the  island  than  in  any  other  cereal 


except  oiits.  It  set‘ms  improbable,  however,  that  rice  will  l>ecome"and 
remain  the  dominant  crop  in  Hokkaido.  A  large  part  of  the  cultivable  area 
of  the  island  seems  climatically  unsuited  to  the  crop,  and,  even  in  the 
st“ctions  where  rice  can  be  grown,  other  crops  will  probably  prove  more 
profitable,  for  the  returns  are  smaller  and  less  certain  than  farther  south. 

Status  of  Agrk  i  lturk 

.Another  striking  difference  lK*tween  Hokkaido  and  the  other  jiarts  of 
Jaixin  lies  in  the  relative  im|X)rtance  of  agriculture,  a  difference,  however, 
that  will  tend  gradually  to  disiippear.  .At  present  not  more  than  half  of  the 
arable  land  of  Hokkaido  is  used,  and  large  sections  of  potentially  high-gracle 
farm  land  still  remain  under  the  primeval  forest. .  Just  what  proportion  of 
the  total  area  of  the  island  can  eventually  l)e  cultivated  is  not  known;  but, 
in  view  of  the  fact  that  the  general  character  of  the  topography  and  the  soil 
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is  much  like  that  of  the  other  Japanese  islands,  15  per  cent  is  probably  a  safe 
estimate. 

('ultivation  in  Hokkaido  is  much  less  intensive  than  in  “Old  Japan.”  The 
average  size  of  farms  in  the  north  is  9 acres,  whereas  in  the  s()uthern  islands 
it  is  acres.  The  presence  in  the  fields  of  standing  dead  trees  that  have 
l)een  killed  by  girdling,  and  of  many  stumps,  also  suggests  the  less  intensive 
use  of  the  land,  as  well  as  the  recent  date  at  which  it  was  cleared  for  cultiva¬ 
tion  (Fig.  3). 


Table  I — Area  and  Valve  of  Important  Crops  in  Hokkaido,  1917 


.Area  in 

Thovsands  of  Cho 

(cho  ■"  a.4s  acres) 

V’alve  in 
•Millions  of  Yen 

(yen  -  approx,  so  cents) 

Total  cultivated  area  . 

7465 

Beans  and  peas . 

17I.7 

23.6 

Potatoes . 

76.1 

«3-3 

Rice . 

b3-9 

17.2 

Oats  (1914)  . 

632 

4-2 

Naked  liarley  and  barley  (1918)  .... 

3>-3 

6.0 

Millet . 

20.9 

2.4 

.Maize . 

20.6 

2.6 

Flax . 

'9-7 

3-5 

Buckwheat . 

18.4 

>•5 

Rapeseed  . 

14.0 

2-7 

Wheat  (1918)  . 

10.7 

2.0 

Squashes  . 

6.7 

1-9 

Radishes . 

5-5 

‘•4. 

Cabbages  . 

2.9 

I.O 

From  Thirty-fourth  Statistkal  Report  of  the  Department  of  .Xgriculture  and  Commene.  Japan. 


The  newness  of  the  agricultural  economy  of  Hokkaido  is  again  reflected 
in  the  relatively  greater  importance  of  st(x:k  raising.  In  the  old  and  densely 
settled  parts  of  Japan  there  are  few  of  the  larger  animals,  and  these  are  kept 
mostly  for  draft  purposes.  In  Hokkaido  the  number  of  horses  in  proixirtion 
to  the  human  population  is  comparatively  large,  and  the  raising  of  aittle  for 
meat  and  dair>’  products  has  made  a  gexx!  start.  In  the  sparsely  populated 
northland  there  is  a  great  need  of  draft  animals  to  supplement  human  labor, 
while  there  is  plenty  of  land  available  for  grazing.  Furthermore,  the  climate 
of  Hokkaido  is  more  favorable  to  the  growth  of  forage  plants  than  that  of 
the  southern  islands,  and  some  credit  may  lx.*  due  also  to  the  stimulus  of 
.\merican  agHcultural  experts  who  were  employed  a  generation  ago  to  help 
in  the  development  of  the  resources  of  the  island.  Yet,  in  spite  of  such 
favorable  conditions,  the  numlier  of  cattle,  while  relatively  superior  to  that 
of  Old  Japan,  is  very  small.  In  the  state  of  Wisconsin,  where  geographical 
conditions  are  much  like  those  in  Hokkaido,  there  was  in  1914  an  average 
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of  somewhat  more  than  one  hea<f  of  cattle  |)er  person,  whereas  in  Hokkaido 
there  was  only  alxmt  one  head  of  cattle  per  113  jx'rsons.  The  Japanese 
are  not  acx'iistr)med  to  eat  meat  and  dair>’  products,  and,  until  a  l)etter 
market  for  such  pnxlucts  is  develoiK*d  either  in  Jaixin  or  in  China,  the  num- 
l)er  of  cattle  in  Hokkaido  probably  will  not  nearly  approach  the  number  that 
the  island  could  support. 

The  Fisheries 

The  first  industry  to  develop  in  Hokkaido,  and  long  the  chief  one,  was 
fishing.  The  seas  surrounding  the  island  are  rich  in  fish,  and  fishermen 


Fig.  3 — Field  of  bran*  in  Hokkaido.  The  presence  in  the  field  of  many  stumps 
and  standing  dead  trees  suggests  the  leas  intensive  use  of  the  land. 


from  Honshiu  early  l)egan  to  voyage  northward  in  the  summer  season. 
Numerous  coastal  villages  were  established  with  a  considerable  population 
for  the  summer  months  of  each  year,  but  they  were  deserted  during  the  long 
w'inter  when  their  inhabitants  returned  south  to  a  warmer  clime.  Grad¬ 
ually,  however,  certain  of  these  villages,  especially  those  on  the  southern 
and  western  coasts,  liecame  inhabited  all  the  year  round,  and  a  little  land 
was  cultivated.  I'ltimately  fishing  gave  place  to  agriculture  and  to  the 
exploitation  of  the  forest  resources  of  the  island.  In  spite  of  its  relative 
decline,  however,  the  fishing  industr>'  of  Hokkaido  today  is  more  important 
than  ever  liefore,  Ixith  as  regards  the  number  of  people  engaged  in  it,  and 
the  value  of  the  products — 50,000,000  yen  (yen  =  50  cents)  average  for 
1917-1920.  In  fact,  it  seems  clear  that  fishing  will  remain  one  of  Hokkaido’s 
chief  industries. 

Outstanding  features  of  the  industr>’  are  the  large  herring  catch  of  the 
western  coast,  the  C(xl  catch  of  the  Okhotsk  Sea,  and  the  annual  run  of 
siilmon  up  the  streams.  The  kelp  harvest,  w'hich  furnishes  ftxxl  sold  both 
in  Japan  and  in  China,  and  the  production  of  large  quantities  of  fish  manure 
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(bv  letting  fish  rot  on  the  lieachcs)  are  also- significant  resources.  Only  a 
small  part  of  the  products  of  the  Hokkaido  fisheries  is  consumed  on  the 
island.  The  bulk  of  the  catch  is  exported  to  the  near-by  markets  in  the 
densely  populated  parts  of  Japan  and  to  China. 

Numerous  fishing  villages  along  the  coasts  of  Hokkaido  add  an  extremely 
picturesque  element  to  the  naturally  attractive  landscape  of  the  island. 
The  typical  village  consists  of  a  score  or  so  of  low,  solidly  built  log  houses, 
with  roofs  of  rough-hewn  shingles  weighted  down  with  many  stones  to 
withstand  the  gales.  It  possesses  several  sharp-prowed  fishing  Ixxits  that 
may  l>e  pulled  up  on  the  lK*ach  when  not  in  use  and  that  are  launched  for 


•  Fig.  4 — A  terracKl  ricc-ficld  in  Kiuahiu.  an  exam(>le  of  the  intensive  agri¬ 

culture  of  "Old  Japan." 

a  trip  by  the  united  efforts  of  most  of  the  inhabitants  of  the  village.  Not 
so  picturesque  or  so  conspicuous  as  these  fishing  villages,  but  of  great  im¬ 
portance  as  indicating  the  trend  of  things,  is  the  number  of  scientific  fish 
hatcheries  and  experiment  stations. 


Forest  and  Mineral  Resources 

Exploitation  of  the  timber  resources  of  Hokkaido  did  not  liecome  impor¬ 
tant  until  the  iSqo’s  or  iqoo’s.  Since  that  time,  however,  cutting  has  been 
rapid,  and,  though  there  remain  considerable  areas  of  forest  untouched 
by  the  woodsman’s  ax,  the  not  distant  future  will  probably  see  a  rapid 
decline  in  logging  and  luml)ering.  As  usual  in  a  new  country  logging 
methods  are  wasteful,  taking  only  the  Ixjst  and  leaving  slashed  and  cut¬ 
over  forests  to  disastrous  fires,  reminding  one  of  early  logging  in  Wisconsin 
or  Michigan.  The  chief  woods  cut  for  luml)er  are  oak  and  pine.  The  larger 
sawmills  are  near  the  mouths  of  the  principal  rivers,  for  most  of  the  logs 
are  driven  down  the  streams,  although  now  use  is  also  Ijeing  made  of  rail¬ 
road  transportation.  The  greater  part  of  the  lumber  is  exported  either  to 
the  other  Japanese  islands  or  to  the  coast  of  China.  Spruce  is  cut  for  use 


Fig.  5 — A  tawmill  in  Hokkaido.  The  lost  are  received  and  the  lumber  it  shipped  from  the  mill  by  rail. 

have  migrated,  may  lie  responsible  in  part  for  the  difference  in  forest  type 
Ifetween  northern  and  southern  Japan. 

The  coal  of  Hokkaido  constitutes  an  important  fraction  of  Japan’s  total 
coal  resource.  The  deposits  of  northern  Kiushiu  are  of  somewhat  greater 
magnitude  than  those  of  Hokkaido,  but  they  are  being  exploited  rapidly, 
so  that  the  importance  of  the  latter  in  the  not  distant  future  will  l)e  con¬ 
siderably  greater  than  at  {present.  The  chief  fields  of  the  island  are  those 
of  the  Yubari  district,  not  far  northeast  of  the  port  of  Muroran.  In  this 
district  mining  is  carried  forward  in  vigorous  fashion,  with  several  thousiind 
miners  employed.  The  prcxluct  is  used  on  the  railroads  and  in  the  steel  mills 
at  Muroran  and  sold  as  bunker  coal.  It  is  also  exported  to  other  parts 
of  Japan  and  to  the  China  coast.  Of  the  26,4(X),(XX)  metric  tons  of  coal 
pnxluced  in  Japan  in  1917,  3,700,(K)0  tons  were  produced  in  Hokkaido. 

The  chief  towns  of  Hokkaido  are  Hakodate  on  the  southwestern  peninsula, 
Otaru  on  the  western  coast,  Muroran  and  Kushiro  on  the  southern  coast, 
and  Sapporo,  which  is  inland  on  the  Ishikari  Plain. 


in  the  pulp  mills  at  Tomakomai  (Fig.  5),  on  the  southern  coast  of  the 
island.  These  mills  are  said  to  l>e  the  largest  of  their  kind  in  the  Far  East. 

The  forests  of  Hokkaido  are  of  a  very  different  type  from  those  of  the 
southern  islands.  The  red  pine  and  the  broad-leavetl  evergreens,  such  as 
live  oak  and  camphor  which  characterize  the  southern  islands,  are  absent 
in  Hokkaido,  and  in  their  place  are  the  northern  conifers  and  mixed  hard- 
wckkI  and  conifers.  Beyond  the  difference  in  climate  the  relative  proximity 
of  Hokkaido  to  the  Silx'rian  mainland,  whence  certain  tree  species  may 
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The  Seaports 

HukcKiate,  with  a  pc>pulatum  of  alx>ut  loo,(xx>,  is  the  oldest  important 
town  on  the  island,  h'or  a  long  time  it  was  the  chief  port,  and  it  is  still  a 
rival  of  Otaru,  which  now  leads  among  the  ports.  .As  compared  with  Otaru, 
Halcixlate  has  the  advantage  of  lx.*ing  just  across  the  straits  from  the  main 
island.  It  is  therefore  the  northern  terminus  of  the  ferry  connecting  the 
railroad  system  of  Hokkaido  with  that  of  Honshiu,  and  it  handles  the  mail 
and  passengers  to  and  from  the  mainland.  Otaru,  on  the  other  hand,  is 
nearer  the  largest  prtxluctive  area  of  the  island,  the  Ishikari  Plain  (F'ig.  2) 


Fig.  8 — Thr  port  of  Kuchiro  at  the  mouth  of  the  Kuthiro  Rivrr,  showing  the  rafts  of  logs  brought  down 
the  river  to  be  sawed  for  export. 


and  so  handles  the  bulk  of  the  commerce  of  the  island.  Therefore,  even 
though  the  harlxir  of  Hakodate  is  excellent,  with  deep  water  and  secure 
protection  from  storms,  whereas  that  of  Otaru  has  required  considerable 
exjxMuliture  for  deepening  and  for  protective  breakwaters,  the  importance 
of  the  latter  port  may  nevertheless  lx  expected  to  increase  steadily.  Otaru 
has  growing  exports  of  lumlxr,  Ixans,  coal,  and  fish  and  is  the  center  of  a 
thriving  fishing  industry'.  The  situation  of  Otaru  with  reference  to  the  coal 
fields  of  the  islands  and  to  the  importation  of  iron  ore  from  China  or  Man¬ 
churia  would  seem  to  favor  the  establishment  of  iron  and  steel  mills  some¬ 
where  in  the  vicinity. 

Muroran,  on  the  eastern  side  of  V'olcano  Bay,  has  an  excellent  natural 
harlx)r  and  is  the  chief  export  port  for  Yuliari  coal  (see  Fig.  l).  The  Toma- 
komai  pulp  mills  also  export  through  Muroran,  and  there  is  a  timber  trade 
of  some  importance.  The  iron  and  steel  mills  in  the  vicinity  use  coal  from 
the  Yubari  fields  and  ore  from  China  and  Korea.  It  has  Ixen  suggested 
that  Muroran  may  become  a  port  of  call  and  a  coaling  station  for  vessels 
trading  Ixtween  North  America  and  eastern  Siberia.  Muroran  has  a 
promising  future  in  trade  and  manufacturing,  but  it  will  probably  never 
approach  Otaru  or  Hakcxlate  in  importance. 
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Kushiro  is  the  port  of  the  southeastern  coast.  Logs  raftecl  down  the  river 
are  exported  whole  or  sawn  in  mills  near  the  town  and  exported  as  lumlx.*r. 
Sulphur  and  coal  are  also  brought  down  the  river  from  the  interior  and 
exportetl,  together  with  quantities  of  fish.  Kushiro  has  a  tributary'  area  that 
is  less  productive  than  that  of  Otaru,  and  it  has  a  less  favorable  location 
with  reference  to  trade  with  the  mainland  than  Hakodate.  As  a  port  it  will 
always  be  less  important  than  either  Otaru  or  Hakodate,  its  possibilities  of 
development  being  perhaps  on  a  par  with  those  of  Muroran.  The  harlxir 
of  Kushiro  is  of  the  river-mouth  tyiie  and  is  only  fair. 


Table  II — Foreign  Trade  of  Certain  Hokkaido  Ports  and  of  Kobe,  1917 
(In  millions  of  yen) 


Port 

Exports 

Imports 

Kolx-  . 

479-8 

530.1 

tharu  . 

1 1.2 

•3 

Hakodate . 

6.4 

•9 

M  uroran  . 

2-3 

1.6 

Kushiro . 

1. 1 

From  Annuai  Return  of  the  Foreisn  Trade  of  the  Empire  of  Japan,  1918,  Part  1. 


.■\11  of  these  Hokkaido  ports,  ev'en  Otaru,  are  relatively  insignificant  as 
compartnl  with  the  chief  ports  of  Old  Japan.  The  accompanying  table  of 
foreign  trade  statistics  (Table  II)  indicates  that  in  this  respect,  as  in  most 
other  phases  of  economic  development,  the  northern  island  is  very'  new. 

The  Capit.\l 

Sapporo,  the  capital  of  Hokkaido,  is  the  chief  city'  of  the  Ishikari  Plain. 
Its  political  importance  undoubtetlly  has  had  much  to  do  with  its  growth 
to  nearly  97,000  in  1913,  but  its  geographical  position  in  the  largest  and 
most  highly  developed  agricultural  area  in  the  island,  is  chiefly  resixmsible 
for  its  development.  Thus,  while  the  statement  that  “the  city  was  artifi¬ 
cially  established  by  the  government”  is  in  a  sense  true,  the  causes  of  the 
growth  of  the  city’  are  far  from  “artificial.” 

In  appearance  Sapporo  is  very  different  from  the  cities  of  Old  Japan. 
The  cold  and  snowy  winters  of  the  northland  do  not  favor  the  thin-walled 
paper  and  bamlxx)  structures  that  are  typical  of  most  of  Japan.  Because 
of  the  climate  some  other  type  of  building  must  inevitably  have  been 
developed  even  had  there  not  been  another  influence  at  work.  This  other 
influence  was  the  group  of  American  educators,  engineers,  and  scientists 
who  were  employed  by  the  Japanese  government  about  the  time  Sapporo 
was  founded  and  who  introduced  into  Hokkaido  the  New  England  typie  of 
solid  structures  well  adapted  to  cold  and  snowy  winters.  The  result  of  the 
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c()ml)ine(l  influence  of  climatic  exigency  and  foreign  suggestion  is  a  type  of 
building  that  is  a  curious  mixture  of  Japanese  and  American,  with  elements 
of  l)oth  but  l(X)king  like  neither  (Figs.  10,  1 1).  Another  alien  feature  of  Sap¬ 
poro  is  the  gridiron  plan  of  wide  streets,  strangely  in  contrast  with  the 
narrow,  cr(K)ked  lanes  of  the  typical  Japanese  city.  Sapporo  has  a  growing 
university,  an  agricultural  college,  and  an  agricultural  experiment  station, 
and  the  city  is  the  educational  as  w'ell  as  the  political  center  of  Hokkaido. 

The  Immigration  Movement 

The  foregoing  sketch  of  the  possibilities  of  Hokkaido  naturally  raises  the 
(|uestion  as  to  why  they  have  not  l)een  utilize<l  to  a  greater  extent.  Why 
has  the  ix)pulation  remaintxl  so  sparse  in  contrast  w'ith  overcrow’ded  south¬ 
ern  Jaixin?  * 

The  reasons  are  several.  For  one  thing,  the  cold  and  snowy  winters  in 
the  north  prove  repellent.  The  people  of  Old  Japan  are  not  used  to  building 
warm  houses,  to  keeping  fires  to  w'arm  their  houses,  and  to  wearing  heavy 
clothing  to  protect  themselves  against  low  winter  temperatures,  and  ap- 
{xirently  they  do  not  wish  to  settle  where  they  must  acquire  such  habits. 
This  is  a  very’  real  deterrent  to  settlement,  as  is  attested  by  the  repeated 
assertion  of  the  fact  by  Japanese. 

A  second  cause  for  the  unw’illingness  of  the  Japanese  to  settle  in  Hok¬ 
kaido  was  the  fact  that  it  was  thought  that  rice  could  not  l)e  grown  there. 
The  staple  crop  in  Old  Japan  is  rice,  and  a  plan  of  life  with  rice  omitted 
is  highly  unattractive  to  the  Japanese.  Since  it  has  been  discovered  that 
certain  varieties  of  rice  can  Ije  grown  in  parts  of  Hokkaido  immigration 
to  the  island  has  Inxm  somewhat  more  attractive. 

A  third  cause  for  the  small  immigration  in  Hokkaido  has  l)een  and  still 
is  the  existence  of  the  rather  hard  and  primitive  conditions  that  belong  to 
frontier  communities.  The  clearing  of  the  forest  is  a  battle  in  itself.  The 
long  struggle  which  follows,  in  grubbing  out  the  stumps  from  the  fields, 
reijuires  a  quality’  not  yet  developed  in  most  Japanese.  The  privations, 
lx)th  physical  and  social,  which  pioneers  must  endure,  are  numerous  and 
stern  and  do  not  appeal  to  the  men  who  have  lived  their  lives  in  the  highly 
organizetl  communities  of  Honshiu,  Kiushiu,  or  Shikoku. 

Still  another  and  somewhat  less  tangible  cause  for  the  Japanese  not 
settling  in  Hokkaido  is  their  love  for  the  home  district,  where  their  ances¬ 
tors  have  lived  for  generations.  This  is  the  more  natural  in  view’  of  the 
social  organization,  the  religious  belief,  and  the  moral  code  of  the  Japanese. 

In  the  i88o’s  the  Japanese  government  began  serious  efforts  to  attract 
immigrants  to  Hokkaido  and  to  exploit  the  resources  of  the  island.  American 
scientists,  engineers,  and  educators  were  employ’ed  and  for  several  years 
were  actively  engaged  in  establishing  agricultural  experiment  stations. 


'  Srr  the  population  mapt  in  the  article  ‘The  Distribution  at  People  in  Japan  in  ipij-*  by  Mark  Jefferson, 
Geofr.  Ret.,  V’ol.  2,  1916.  pp.  368-J72. 
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Fig.  10 — The  tubotantUl  frame  buildings  of  Hokkaido  are  the  result  of  climatic  conditions  plus  the  foreign 
influence  introduced  by  the  group  of  American  experts  emplo>'ed  by  the  Japanese  Government. 

Fig.  1 1 — A  farmhouse  in  south  central  Honshiu.  Tlie  thin-walled  paper  and  bamboo  buildings  typical  of  Old 
Japan  present  a  marked  contrast  to  the  solidly  built  structures  shown  in  Fig.  to. 
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Fig.  12 — Frontier  condition*  in  Hokkaido.  The  mountains  are  covered  with  virgin  forest  while  the  isolated 
farmhouse*  are  surrounded  by  partially  cleared  fields. 

Fig.  13 — A  prosperous  farm  community  in  Old  Japan  with  its  carefully  cultivated  fields.  The  lower  slopes 
of  the  hill*  are  terraced  for  cultivation  and  the  upper  slopes  are  planted  to  forest. 
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making  g<H)logical  sur\’eys,  building  railroads,  and  founding  sch<x)ls.  The 
government  offered  various  inducements  to  immigrants,  such  as  cheap 
land,  free  transportation,  and  so  on.  The  results,  however,  were  disap- 
ix)inting,  for  immigrants  did  not  come  in  as  large  numl^ers  as  had  l)een  hoped 
for,  and  many  who  did  come  returned  later  to  their  old  homes  in  the  south.* 
(iradually,  however,  the  numlH.*r  of  immigrants  has  increased,  and  in  1914 
some  320,000  more  people  went  to  Hokkaido  from  other  parts  of  Japiin 
than  left  the  island.  In  view  of  the  fact  that  the  total  population  of  the 
island  in  1914  was  st)mcthing  less  than  two  million,  this  was  a  notable 
increase.  If  this  rate  of  addition  lx*  maintained  the  population-absorbing 
cafxicity  of  the  island  will  prolxibly  lx  reached  in  a  quarter  of  a  centur>'. 

The  influent'e  of  frontier  conditions  in  Hokkaido  on  the  habits  and  charac¬ 
ter  of  the  immigrants  from  other  pjirts  of  Japjin  is  marked.  The  people 
have  a  certain  kind  of  energy,  a  briskness  of  manner,  and  an  upstanding 
independence  of  spirit  that  are  much  less  noticeable  in  the  inhabitants 
of  the  older  and  more  highly  organized  communities  of  the  southern  islands. 
These  differences  are  of  a  sort  not  unlike  those  between  the  people  of  the 
eastern  piirt  of  the  United  States  and  those  of  the  West.  In  the  case  of  the 
I’nited  States  the  reflex  influence  of  the  frontier  on  the  older  communities 
was  stimulating  and  helpful  in  the  extreme.  A  similar  reflex  influence  of 
Hokkaido  upon  the  rest  of  Jajvm  can  lx‘  expectetl,  although  it  is  not  likely 
to  lx*  as  important  as  it  was  in  the  case  of  the  United  States,  for  in  the 
United  States  the  new  regions  were  large  and  rich  as  compared  with  the 
old,  whereas  in  Japan  this  is  not  the  case. 

Until  Hokkaido  Ixcomes  much  more  densely  populated  than  now  it  will 
continue  to  lx  an  increasingly  important  source  of  focxlstuffs  and  raw 
material  for  manufacture  for  the  industrial  districts  of  southern  central 
Japan.  Its  resources  of  agricultural  land,  forests,  minerals,  and  fisheries 
are  great  enough  to  support  a  much  larger  population  than  it  has  at  present 
and  still  leave  a  considerable  surplus  of  products  for  export.  Eventually, 
however,  there  will  come  a  time  when  the  island  will  have  a  population 
dense  enough  to  retjuire  all  or  most  of  its  prcxiucts.  But,  howev’er  highly 
develoix*d  it  becomes.  Hokkaido  never  will  lx  like  the  islands  to  the  south. 

^ -  Fundamental  differences  in  physical  environment  will  be  reflected  inevitably 

and  permanently  ifi  a  different  economic  development,  so  that  Hokkaido 
will  always  lx  the  “Northland  of  Japan.” 

•  Spr  thp  article  “Japanese  Colonial  Methods,"  by  E,  C.  Semple.  Buli.  Amer.  Gtop,  Soc.,  V’ol.  45,  1913,  pp. 
ass-»75. 
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THE  NATURAL  REGIONS  OF  THE  FRENCH  ALPS 


By  Raoul  Blanchard 
University  of  (irenoblc 

The  Alpine  region  is  one  of  the  parts  of  France  of  which  the  geographical 
study  is  furthest  advancetl.  ('onipletion  of  the  geological  map  on  the  scale 
of  1:80,000,  which  event  coincitled  with  the  foundation  of  the  Institut 
de  Owgraphie  Alpine  at  the  University  of  Grenoble,  affordetl  the  base  for 
the  prosecution  of  a  wide  range  of  geographical  studies.  Much  has  already 
l)een  accomplished,*  and  thus  it  is  now  possible  to  present  the  major  geo¬ 
graphical  features  of  the  French  Alps,  an  extensive  region  lying  l)etween 
the  I^ke  of  Geneva  and  the  Cote  d’.Azur,  a  length  of  ^(X)  kilometers,  and 
the  plains  of  the  Rhone  and  the  Italian  frontier,  a  breadth  of  150  kilometers. 
Here,  however,  in  place  of  discussing  the  general  features  of  this  portion 
of  the  .Mpine  chain  we  shall  endeavor  to  give  some  idea  of  the  varied  geo¬ 
graphical  aspects  within  the  region  itself. 

The  Fundamental  Distinction  between  North  and  South 

The  outstanding  feature  of  the  regional  classification  of  the  French 
.Mps  is  the  contrast  presented  by  the  northern  and  southern  portions  of 
the  chain.  Insistence  is  laid  upon  this  distinction,  for  too  often  one  still 
meets  the  old  division  into  Alps  of  Savoy,  Dauphin^,  and  Provence,  based 
on  purely  historical  distinctions  long  since  vanished. 

The  ('limatic  Boundary  Line 

The  capital  distinction  Ixjtween  north  and  south  rests  in  the  climatic 
characteristics  of  the  two  sections,  the  one  exposed  to  (X'eanic  influences, 
the  other  falling  within  the  Mediterranean  regime.  The  Northern  Alps, 
allowance  Ixdng  made  for  the  effects  of  altitude,  enjoys  a  climate  essentially 
similar  to  that  of  the  adjacent  regions  to  the  west  and  north — the  plain 
of  the  Saone,  the  Central  Plateau,  the  Jura.  The  temperature  is  rather 
low  in  winter,  the  summer  is  warm  in  spite  of  its  humidity;  rains  are 
regularly  distributed  and  abundant,  with  maxima  in  the  summer  and 
autumn.  It  may  lie  descril)ed  as  the  “maize”  typx*  of  climate,  and  in  fact 
cultivation  of  this  cereal  along  with  the  mullxrry  is  common  in  all  the 
valleys  of  the  Northern  Alps  where  the  altitude  does  not  exceed  500  meters. 
The  distinctive  feature  of  the  climate  is  the  abundant  precipitation,  Ixith 
rain  and  snow,  in  virtue  of  the  relief  and  exposure.  On  the  western  side 
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of  tfic  massif  of  Chartreuse  the  annual  precipitation  amounts  to  lx*tween 
3  and  4  meters;  9  to  10  meters  of  snow  falls  annually  at  Tour  in  the  valley 
of  ('hamonix  (altitude  1,400  meters). 

On  the  contrary’  the  southern  Alps  present — and  in  a  degree  little  af¬ 
fected  by  altitude — all  the  climatic  features  of  the  Me<literranean  region, 
in  particular  the  characteristic  drought.  Temperature  is  higher;  evapora¬ 
tion  is  more  active.  The  northern  winds,  of  which  the  mistral  is  typical, 
bring  no  precipitation  but  on  the  contrary  are  avid  absorlxrs  of  moisture. 
Rains  are  rare  and  correspondingly  violent.  There  are  two  distinct  dry 
seasons,  that  of  winter  and  more  markedly  that  of  summer,  the  latter 
lasting  six  months.  Snows  also  are  scant.  On  the  other  hand,  the 
autumn  rains  fall  in  tempestuous  showers  that  score  the  land  and  swell 
the  torrents  with  startling  suddenness. 

Structural  Differences 

To  this  climatic  contrast  must  lx  added  the  structural  differences  be¬ 
tween  the  two  parts  of  the  chain.  In  the  south  the  trend  of  the  relief  is 
complicated  by  the  effects  of  two  directions  of  folding,  the  one  Pyrenean, 
the  other  .Alpine.  In  the  north  the  arrangement  of  folds  is  simple  and 
regular.  .As  is  well  known,  Ixsides  simple  folding  and  faulting  a  large  part 
of  the  .Alpine  structure  as  a  whole  has  been  accomplishetl  by  horizontal 
displacement,  especially  in  the  central  and  eastern  .Alps.  Overthrusting 
is  far  less  important  in  the  French  .Alps,*  but  even  here  there  is  a  signi¬ 
ficant  distinction  Ixtween  north  and  south  in  this  regard.  Although  the 
masses  of  overthrust  material  {charriage)  become  more  abundant  as  one 
proceeds  to  the  northeast,  in  the  northern  section  of  the  French  .Alps  west 
of  the  central  masvsifs  they  occur  only  in  the  little  region  of  Chablais.  In 
the  south  they  occupy  an  extensive  area  in  the  upper  Durance  basin. 

Furthermore,  there  is  dissimilarity  between  north  and  south  in  the 
nature  of  the  rocks.  The  south  exhibits  to  a  far  greater  degree  than  the 
north  a  complex  of  hard  and  soft  rocks. 

Effects  of  Climatic  and  Structural  Differences 

These  differences  of  climate  and  structure  are  reflected  in  all  other 
geographical  phenomena.  While  the  relief  of  the  northern  section  is  simple, 
harmonious,  and  already  in  a  well-advanced  stage,  that  of  the  south  is 
irregular  and  disordered.  The  highest  summits  of  the  southern  section 
fall  far  short  of  those  of  the  north,  yet  the  mean  elevation  is  not  greatly 
inferior  and  penetration  is  far  less  easy.  Glaciers  are  naturally  less  well- 
developed;  the  extent  is  only  about  one-tenth  that  of  the  northern  section, 
and  the  streams  are  characterized  by  irregularity  and  paucity  of  discharge 

’See  Raoul  Blanchard:  La  structure  des  Alpes.  Recutil  d€i  Trmt.  de  I' Inst,  de  Cfofr.  Alpine,  Vol.  3, 
>915,  PP-  i63-aa7.  Grenoble. 
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where  those  of  the  north  have  an  abundant  and  steady  flow  admirably 
adapted  to  industrial  purposes. 

I’nder  the  influence  of  copious  and  regular  rains  the  vegetation  of  the 
Northern  Alps  is  profuse  and  fresh.  Below  the  2,000-meter  line  forest 
clothes  the  slopes,  tending  to  occupy  all  spaces  undisputed  by  man,  Alx)ve, 
to  the  limit  of  vegetation  at  the  2,500-meter  line,  extend  the  alpine  meadows. 
In  the  south  the  struggle  for  life  is  harder.  The  disseminated  vegetation 
has  a  meager  aspect.  In  the  characteristic  forms  of  garri^ue  and  maquis 
are  .signs  of  adaptation  to  drought.  On  the  slopes  grass  frequently  alter¬ 
nates  with  bare  rock. 

Human  life  reflects  these  conditions.  The  north  is  a  region  of  flourishing 
agriculture  based  especially  on  cattle  raising.  This  is  the  cow’  country’. 
The  drier  south  is  the  great  sheep  domain.  In  the  south  irrigation  is 
nec'es.sar>- ;  insufficiency  of  water  limits  cultivation  on  the  characteristically 
raviiiH  slopes.  The  length  and  difficulty  of  routes  across  the  chaotic 
mountains  restricts  traffic,  which  on  the  contrary'  circulates  freely  along 
the  ample  valleys  of  the  north.  The  same  circumstances  in  combination 
with  the  great  hydro-electric  resources  favor  industry'  in  the  north  as 
against  the  south.  The  sum  total  of  influences  is  reflected  in  the  population 
densities — iq  people  {)er  square  kilometer  in  the  south,  55  per  square 
kilometer  (including  the  large  towns)  in  the  north.* 

The  dividing  line  Ijetween  north  and  south  is  very  clear.  It  is  the  re¬ 
markable  climatic  boundary  that  runs  from  the  Drome  to  the  Durance 
by  the  passes  and  crests  forming  the  southern  Ixjundary'  of  the  Isdre  basin. 

,  The  Northern  Alps 

Simplicity  of  structure  and  relief  and  the  resultant  well-develop)ed 
hydrographic  system  permit  the  distinction  of  the  northern  Alps  into  four 
groups  of  natural  regions  parallel  to  the  arc  of  the  chain — the  Fore-Alps, 
the  Sub- Alpine  Depres.sion,  the  Central  Massifs,  and  the  Intra-.-Mpine  Zone. 

The  Northern  Fore-Ai.p.s 

In  this  region  are  included  the  outlying  massifs  that  owe  their  origin 
to  folding  in  place  in  front  of  the  central  massifs,  exception  Ixjing  made 
of  C'hablais  where  the  folds  of  local  origin  are  buried  under  mas.ses  that 
have  l)een  overthrust  from  the  southeast.  The  distinctive  features  of  the 
Northern  Fore- Alps  are  the  more  clearly  revealed  towards  the  west  w'here  the 
massifs  overkx)k  the  exterior  plains  and  tow'ards  the  east  where  they 
tower  still  more  boldly’  over  the  Sub- Alpine  Depression.  The  regular  folds 
of  the  well-known  Jura  ty’pe,  formed  in  alternate  limestones  and  marls, 
have  l)een  modeled  by  erosion  into  lines  of  white  cliffs  and  longitudinal 
valleys.  The  crest  lines  show'  none  of  the  typical  Alpine  forms — no  needles, 

•S(v  J.  Robert:  La  density  dr  population  drs  Alprs  francaiars  d'apr^s  le  d^nombrrmrnt  dr  1911.  Ra.  dt 
Cfogr.  Alpine,  Vol.  8,  1920.  pp.  S-124;  noted  in  the  Geop.  Ret.,  Vol.  to,  1920,  p.  34s. 
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Fig.  3 — In  the  Northern  Fore-Alpe.  The  liine«tone  cliffs  of  Mont  Pennay  in  the  Baugcs  massif 

is  little  land  under  cultivation,  and  even  that  is  steadily  diminishing  liefore 
the  meadows.  Cattle  raising  has  Ijecome  almost  the  exclusive  interest 
of  the  population,  exception  Ijeing  made  of  the  exploitation  of  the  forests. 

But  the  interiors  of  these  rich  mountain  lands  are  not  easy  of  access. 
Despite  the  mar\’elous  defiles  of  the  cluses  few  railroads  approach  them. 
Industrial  activity  is  confined  to  the  periphery-,  and  the  population  of  the 
interior  remains  spiarse,  declining  from  the  north  to  the  south  as  the  means 
of  communication  become  poorer.  The  average  density  of  the  region  is 
27  per  square  kilometer,  ranging  from  39  in  Chablais  to  13  in  Vercors, 
The  continuity  of  the  Fore-Alps  is  broken  by  great  valleys  which  cross 
it.  Some,  such  as  the  Arv-e  and  the  Is^re,  are  occupietl  by  streams  drain¬ 
ing  to  the  Rhone.  Others,  as  the  cluses  of  Annecy  and  Chambery,  which 
preserve  traces  of  former  glacial  erosion  in  the  still  lake-filled  depressions 


no  isolated  summits — but  appear  as  veritable  fortress  walls,  bastions,  high 
platforms  terminated  by  rude  precipices,  across  which  the  streams  have 
cut  their  way  by  deep  gorges,  the  famous  cluses  of  Cheran,  the  two  Guiers, 
the  Bourne,  and  the  ('»oulets. 

Although  not  greatly  elevated  (the  summits  rarely  surpass  2,000  meters), 
these  westward-lying  heights  get  the  full  lx*nefit  of  exposure  to  the  humid 
westerly  winds  and  receive  the  heavy  rains  and  snows  to  which  they  owe 
their  wealth  of  vegetation.  This  is  indeetl  the  country  of  Ixautiful  meadows 
and  splendid  forests  (Ixech  and  fir),  the  domain  of  grass  and  tree.  There 
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of  Bourget  and  Annecy,  arc  tcxlay  streamless.  Broad  and  deep,  these 
valleys  scr\-e  as  mountain  gateways.  Commanding  entrance  and  exit 
here  are  the  important  Alpine  towns,  Annecy,  C'haml)^r>-,  (irenoble.  Ka.se 
of  communications,  industrial  development,  richness  and  variety  of  agri- 


Fic.  3 — Gorget  in  the  Chartreuie  mattif.  Northern  Fore-Alpt. 


cultural  rcstiurces  distinguish  the  great  cluses  from  the  mountains  of  the 
Fore-Alps  in  which  they  are  cut.  They  may  indeed  be  considered  as 
prolongations  of  the  Sub-Alpine  Depression. 

.The  Sub-Alpine  Depression 

Separating  the  Fore-Alps  from  the  Central  Massifs  is  a  zone  of  much 
lower  altitude.  This  Sub-Alpine  Depression  is  a  monoclinal  trench  eroded 
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by  riverine  and  glacial  action  in  the  band  of  soft  schists,  lying  west  of  the 
ctAstalline  massifs.  It  is  constituted  by  a  series  of  valleys  of  capture  by 
which  all  the  streams  of  the  Northern  .Alps  save  the  Arve  have  l)een  brought 
into  the  trunk  system  of  the  Is6re.  At  Grenoble,  where  the  Is^re  crosses 
the  Fore-.Alps,  the  depression  is  ver\’  deep  (altitude  200  meters).  Width 
and  height  however  vary  greatly:  in  places  the  floor  of  the  depression 
attains  an  elevation  of  i  ,000  meters. 

The  Sub-.AIpine  Depression  is  a  varied  region.  It  includes  true  plains, 
broad  and  low  as  that  of  Gresivaudan,  plateaus,  and  elevated  basins. 
Hut,  whatever  the  altitude  attained,  it  is  always  enclosed  by  sheltering 
mountains  much  more  elevated.  Ever>’where  it  offers  man  a  fertile  soil, 
the  prcxluct  of  the  disintegration  of  the  soft  rocks  enricht*d  by  river  alluvium 
and  glacial  deposition.  The  agriculture  here  practiced  is  of  the  type  of 
the  extra-.Alpine  plains,  but  under  these  exceptional  conditions  of  soil 
fertility  and  shelter  it  offers  pcissibilities  of  greater  diversity  and  successful 
prosecution.  The  vine  perhaps  claims  first  place,  followed  by  other  fruits. 
On  the  alluvial  soils  cereals  yield  abundantly,  and  tobacco  and  lieets 
flourish.  Industry  alst)  finds  conditions  favorable.  There  is  a  plentiful 
lalxjr  supply  which  has,  for  instance,  permitteil  the  development  of  the 
famous  glove  manufactory  of  (irenoble.  Local  raw  materials,  to  which 
may  lx?  addwl  the  fuel  resources  (anthracite)  of  the  near-by  Central  Massifs, 
have  led  to  the  establishment  of  paper  and  pastelxjard  mills  and  the  manu¬ 
facture  of  lime  and  cement.  The  most  notable  feature  of  industry’,  how¬ 
ever,  is  the  use  of  hydro-electric  power.  *  The  “white  coal”  industry’  iK'gan 
here  in  1868:  the  technique  of  transmission  was  mastered  in  1884;  and 
t(xlay  the  great  factories  of  the  Sub-Alpine  Depression,  including  that 
of  Ugines  which  employs  3,(XX)  hands,  utilize  230,000  horse  power.^ 

The  depression  is  the  vital  artery’  of  the  French  Alps.  All  the  major 
routes  of  communication  run  for  shorter  or  longer  parts  of  their  courses 
along  the  depression,  which  is  strung  from  end  to  end  with  a  succession 
of  big  villages,  tow’ns,  and  little  market  centers.  The  density  of  popula¬ 
tion  averages  54  per  square  kilometer  and  in  (iresivaudan,  the  most 
densely  populated  part  of  the  French  Alps,  rises  to  196. 

The  Central  Massifs 

There  is  a  profound  contrast  between  the  broad  trough  described  alx)ve 
and  the  barrier  of  high  massifs  which  dominate  it  to  the  east,  mighty 
mountains  including  the  highest  summits  of  the  chain,  Mont  Blanc  (4,810 
meters)  and  Les  Ecrins  (4,103  meters).  These  massifs  represent  ancient 
Hercynian  masses  buritxl  under  more  recent  setliments  and  uplifted  by’ 
the  mountain-building  movements  of  Tertiary’  time  into  a  broken  arc. 
Here  the  arrangement  is  in  two  parallel  lines,  the  one  (exterior)  extending 

*  For  details  see  R.  Blanchard:  L'industrie  de  la  houille  blanche  dans  les  Alpes  francaises,  Ana.  de  Giotr., 
Vol.  at,  1917.  pp.  IS-41. 
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from  Aiguillcs-Rouges  to  Bellwlonne,  the  other  (to  the  east)  from  Mont 
Blanc  to  (irandes-Rousses,  the  two  meeting  in  the  great  crystalline  mass 
of  Pelvoux.  The  effect  of  pressure  against  these  resistant  cores  has  been 
to  lift  them  to  a  great  elevation,  and  they  still  maintain  a  great  comiiarative 
height  l)ecaust‘  of  the  effective  resistance  to  weathering  offered  by  the 
hard  rock.  Here  are  the  usual  forms  seen  in  lofty  mountains  exposed  to 
the  active  forces  of  erosion,  subaerial  and  glacial, — a  mass  of  serratetl 
jK'aks,  ni^edles,  and  teeth,  rising  alx)ve  the  cirques  and  the  troughlike 
valleys.  Here  one  finds  over  half  the  glaciers  of  the  French  Alps  (alxmt 
260  square  kilometers)  and  among  them  the  great  glaciers  of  Mont  Blanc, 
the  Boissons,  the  Mer  de  (ilace,  descending  to  a  lev’el  of  nearly  1,100  meters 
and  bringing  the  exotic  splendor  of  their  blue  siracs  into  the  midst  of  the 
verdure  of  forest  and  meadow. 

This  k)fty  zone,  of  which  large  areas  are  covered  permanently  or  seasonally 
with  ice  and  snow,  is  a  barrier  to  man.  It  is  of  course  a  region  of  pre¬ 
dilection  to  the  alpinist,  and  in  the  recesses  of  the  proud  massifs  are  situated 
sr)me  of  the  chief  tourist  centers  of  the  Alps,  such  as  Chamonix  and  La 
Berarde.  But  otherwise  its  resources  are  few.  They  are  limited  to  such 
agricultural  possibilities  as  are  offered  by  the  synclinal  valleys  pinche<l 
l)etween  the  cr>’stalline  masses,  the  valley  of  Chamonix,  the  plain  of  Oisans, 
or  to  the  exploitation  of  the  forests  and  the  pastures  in  the  less  elevated 
zone  Ix'low  the  massif  of  Mont  Blanc.  The  hydro-electric  power  from  the 
streams  is  used  only  in  the  Sub-.-Mpine  Depression  or  in  the  Intra-.Mpine 
Zone.  These  massifs  then  are  primarily  a  zone  of  isolation.  Fortunately, 
howe\er,  the  barrier  is  crossed  by  three  passagew'ays,  the  gorges  cut  by 
the  Cp|x*r  Isere,  the  Arc,  and  the  Romanche,  which  though  narrow  afford 
practicable  communication  lietween  the  Sub-Alpine  Depression  and  the 
Intra-Alpine  Zone. 

The  1ntr.\-Ai.i*ixe  Zone 

Behind  the  central  massifs  are  piled  the  great  overthrust  sheets  so 
characteristic  a  feature  of  the  Swiss  Alps,  formidable  thicknesses  of  sedi¬ 
ments  from  the  depths  of  the  Alpine  geosyncline,  gneisses  and  lustrous 
schists  (phyllites),  and  towards  the  west  sediments  of  more  varied  character 
and  an  origin  less  deep,  sandstones,  schists,  limestones.  Naturally  the 
relief  mcxleled  upon  these  sheets  is  greatly  varied  in  form  and  altitude. 
There  are  deep-sunk  t)asins  and  steep-walled  valleys,  massive  mountains 
anti  peaks  most  marvelously  chiseled.  In  Tarentaise  the  floor  of  the  Isdre 
valley  is  only  800  meters  above  sea  level  at  Bourg  St.  Maurice  near  the 
frontier,  and  the  graceful  pyramid  of  Mont  Pourri  overlooking  it  attains 
an  altitude  of  3,788  meters.  In  Oisans  the  Meije  rises  2,500  meters  above 
the  l)asin  of  La  Grave. 

The  contrasts  lietween  other  geographical  features  is  correspondingly 
accentuated.  The  closely  sheltered  l)asins  are  less  well-watered.  Not 
one  receives  as  much  as  a  meter  of  precipitation  a  year.  The  forest  is  less 


pastures — at  his  disposition,  and  he  makes  use  of  them  all  by  becoming 
a  veritable  nomad.  In  the  winter  even  as  well  as  in  the  fine  season  he  is 
on  the  move  passing  from  stage  to  stage:  when  he  is  no  longer  needetl 
in  the  vineyards  he  occupies  an  alpine  chalet  in  the  zone  of  high  pastures; 
when  cold  drives  him  thence  he  returns  by  successive  steps  to  the  valley. 

As  in  the  Sub-Alpine  Depression  industry  is  correspondingly  developed. 
The  Intra-Alpine  Zone  utilizes  570, (XX)  horse  ix)wer,  alxmt  half  the  hydro¬ 
electric  force  furnishtxl  by  the  French  Alps.  The  greater  part  is  employetl 
in  electro-chemical  and  electro-metallurgical  industries.  Similarly,  ease  of 
communication  is  another  favorable  factor.  The  zone  is  the  highway 
of  Franco- Italian  traffic  which  makes  use  of  the  fxisses  of  the  Little  St. 
Bernard  and  Mont  Cenis  and  of  the  Paris-Turin  railway. 

Of  old  these  various  favoring  circumstances  led  to  a  fairly  considerable 
density  of  population  and  promoted  the  growth  of  little  indepx*ndent 
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extensive  than  in  the  western  region  and  of  a  different  facies:  the  larch, 
a  tree  thriving  in  drier  and  sunnier  areas,  replacing  the  spruce  and  fir. 
The  alpine  meadows  occupy  a  more  elevatetl  zone  than  in  the  Central 
Massifs,  and  cultivation  likewise  climl)s  higher,  here  and  there  attaining 
a  height  of  2,000  meters.  The  lower  slopes  of  the  deep,  sheltertxl  valleys 
are  limited  to  the  more  delicate  cultivations:  the  vine  is  found  at  eleva¬ 
tions  of  i,(xx)  meters.  Thus  the  inhabitant  of  the  zone  finds  highly  varied 
agricultural  resources — vineyards  and  orchards,  fields  and  forests,  alpine 


Fig.  6 — Glacial  trough  of  V^n^n,  massif  of  Pelvoux. 
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civilizations  that  were  in  effect  mountain  republics  (Maurienne,  Taren- 
taise,  Oisans)  comparable  to  the  forest  cantons  of  Switzerland.  Today 
the  iX)pulation  density  of  lower  Tarentaise  is  44  per  square  kilometer, 
of  lower  Maurienne,  50:  and  the  civilization  of  this  high  mountain  region 
remains  the  most  distinctive  of  the  four  natural  regions  of  the  French  Alps. 

The  Southern  Alps 

Broiider,  and  of  more  complex  structure,  the  southern  section  of  the 
French  Alps  presents  a  much  more  confused  relief  than  that  of  the  north, 
and  the  natural  regions  are  correspondingly  less  clearly  defined.  A  con¬ 
tinuation  of  the  four  regions  of  the  north  can  indeetl  lx?  recognized,  but 
their  physiognomy  is  m(Klifie<l  and  the  relations  Ijetween  them  are  different. 
While  the  Fore-.-Mps  here  occupies  a  relatively  enormous  area,  the  Intra- 
.Alpine  Zone  is  rtxluced,  tapering  out  to  the  verge  of  disappearance.  lie- 
tween  the  C'entral  Massifs  are  intercalated  mountain  ranges  of  dissimilar 
character;  the  Sub-.-Mpine  Depression  gives  place  to  another  regional 
ty|x? — the  Sub-.-Mpine  valley. 

The  Southern  Fore-.Alps 

South  of  X’ercors  the  foldt^l  Fore-.-Mps  l)ecome  increasingly  broad  at  the 
expense  of  the  Central  Massifs  which  liend  sharply  towards  the  southeast. 
Instead  of  the  simple  folding  of  the  northern  P'ore-.Mps,  we  have  here 
sequences  of  short  folds  pertaining  to  two  systems  of  different  age  and 
direction.  Furthermore,  the  constituent  rocks  are  less  homogeneous  than 
those  of  the  north  and  consequently  have  suffered  more  under  diastrophism 
and  subst*quent  weathering.*  Where  the  black  marls  and  yellow  clays 
pre<lominate  and  the  massive  ^vhite  limestones  are  rare,  erosion  has  power¬ 
fully  modifie<l  the  original  relief,  excavating  a  series  of  little  basins  from 
which  the  waters  drain  by  picturesque  defiles. 

The  Southern  Fore-Alps  are  much  drier,  a  feature  specially  market!  in  the 
valleys.  .At  the  lx)ttoms  of  the  liasins  are  irrigated  fields,  watered  meadows, 
anti  vineyards;  on  the  suitably  exix>sed  slopes  the  more  delicate  fruit  trees. 
I'nder  shelter  the  tdive  is  cultivated  in  a  zone  extending  right  acrt)ss 
the  region.  The  upper  slopes,  however,  support  only  a  meager  brush¬ 
wood  including  characteristic  aromatic  plants  and  affording  pasturage 
ft^r  sheep  and  goats.  These  massifs  are  the  poorest  and  least  pf)pulatetl 
jvtrt  of  the  .Alps.  The  average  density  is  16,  falling  to  12  in  the  massif 
of  Digne. 

Furthermore,  in  spite  of  their  moderate  altitude  these  massifs  constitute 
a  true  wall  isolating  the  southern  Alp)s  from  the  exterior.  No  ample  valleys 
give  access  across  them  as  is  the  case  in  the  north.  The  Verdon,  for  in¬ 
stance,  issues  from  the  Fore-.Alps  by  a  canyon  so  narrow  that  it  has  been 
followed  by  but  a  few  explorers  and  by  these  only  at  the  risk  of  life.  The 


Fig.  7 


F1G.7 — Intra-.\lpine  Zone  of  the  North.  The  station  of  Modane  (Maurienne)  close  to  the  Italian  frontier. 
Fig.  8 — In  the  Intra-Alpine  Zone  of  the  North,  the  rerrou  of  St.  Marcel  (Tarentaise).  Hydro-electric  estab¬ 
lishment  in  the  foreground. 
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Durance  alone  descrilK*s  a  valley  broad  enough  to  lx?  termed  a  plain,  and 
it  is  by  this  open  highway  that  all  communication  is  effected  lx?tween 
Provence  and  the  Alps.  With  its  hydro-electric  establishments  and  its 
flourishing  agriculture  the  Durance  might  rather  lx?  regarded  as  the  equiva¬ 
lent  of  the  Sub-Alpine  Depression  of  the  north. 

The  Sub-.Alpixe  Valleys  of  the  South 

The  Sub-Alpine  Depression  disappears  simultaneously  with  the  break 
in  the  Central  Massifs,  that  is  on  the  southern  lK)rder  of  Pelvoux.  In  place 
of  that  long  corridor  serving  all  the  passages  of  the  mountain  are  a  series 
of  transverse  compartments  terminating  most  frequently  in  a  cul-de-sac. 
Only  in  the  region  of  Gap,  w’here  a  domal  structure  is  developed  and  where 
the  softness  of  the  nx'ks  has  facilitated  erosion,  is  there  a  depression  of 
any  continuity;  and  this  peripheral  depression  is,  as  it  were,  a  turntable 
of  communications  in  the  southern  Alps.  But  the  valleys  of  the  V^erdon, 
the  V'ar,  the  Tinee,  and  the  Vesubie  are  separated  from  one  another  giving 
only  onto  very  elevated -passes.  Few  parts  of  the  .-Mps  are  more  isolated, 
a  striking  contrast  with  the  corresponding  region  of  the  north. 

On  the  other  hand,  these  valleys  are  much  lx?tter  watered  than  the  Fore- 
Alps.  On  the  slopes  are  fine  forests,  larch  and  pine  mingled  with  spruce; 
the  lower  slopes  alx)ve  the  olive  groves  are  adorned  with  superb  chestnuts. 
The  raising  of  cattle  as  well  as  sheep  is  carried  on.  The  water  courses  are 
well  fed,  and  industr>'  has  commencetl.  The  works  under  way  will  provide 
for  150, (XK)  horse  power  in  the  near  future,  destined  principally  for  the 
C6te  d’Azur.  The  favorable  features  increase  as  approach  is  made  to  the 
Mediterranean.  The  density  of  population,  only  10  per  square  kilometer 
along  the'Verdon,  rises  to  27  in  the  valley  of  the  VY'subie. 

The  Central  Massifs 

Further  contrasts  with  the  Northern  Alps  appear  in  the  southern  con¬ 
tinuation  of  the  zone  of  Central  Massifs.  The  Hercynian  masses  which 
constitute  these  massifs  disappear  south  of  Pelvoux  to  reappear  to  the 
southeast  in  the  massif  of  Mercantour  which  with  its  lx)ld  peaks,  cirques, 
and  little  glaciers  recalls  the  great  ranges  of  the  north.  The  hiatus  between 
Pelvoux  and  Mercantour  is  filled  in  by  a  great  mass  of  Flysch  sediments, 
lx?ds  of  sandstones  and  schists  inclined  towards  the  w'est  and  suppx>rting 
here  and  there  limestone  fragments  that  give  a  characteristic  contour  to 
these  mountain  summits.  Yet  contrariwise  to  the  north  these  mountains 
do  not  constitute  a  barrier.  Across  the  little-resistant  surface  the  upper 
Durance  and  the  Ubaye  have  worn  down  the  Flysch  to  the  underlying 
very'  soft  black  marls  and  have  excavated  basins  therein,  as  those  of  Em- 
brum  and  Barcelonnette,  sites  for  settlement  and  passageways  permitting 
access  to  the  Intra-Alpine  Zone. 


Fig.  13 — In  the  Central  Maaaila  of  the  South.  A  typical  baain  in  the  Flyach  of  Embrunaia. 

Fig.  14 — In  the  Central  Maaaifa  of  the  South.  A  basin  in  the  Flyach  (aoft  black  marls)  of  Ubaye. 


town  of  tiH'  Intra-Alpim-  Zonr  of  thr  South. 
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Intra-Alpine  Zone 

Of  the  four  divisions  of  the  southern  Alps  the  Intra-Alpine  Zone  is  the 
one  most  closely  resembling  the  corresponding  zone  of  the  north.  In  the 
great  thickness  of  overthrust  folds  it  exhibits  the  same  diversity  of  hard 
an{l  soft  rocks  and  the  same  variety  of  forms — ample  basins  deep  as  that 
of  Brian^on,  longitudinal  valleys  of  notable  dimensions,  transverse  defiles 
whose  floors  are  interrupted  by  the  verrous  (barriers  of  hard  rock)  character¬ 
istic  of  many  glaciated  Alpine  valleys,  high  valleys,  broad  and  open  with 
gently  sloping  sides.  Drv-ness  is  pronounced  l)ecause  of  the  distance  from 
the  Mediterranean.  At  Brian^on  is  registered  the  smallest  rainfall  in  the 
French  Alps,  587  millimeters.  Drymess  and  clearness  of  the  air  in  this 
elevated  region,  so  sheltered  and  so  sunny,  make  it  one  of  the  most  salu¬ 
brious  sp<)ts  in  Europe. 

The  altitude  is  considerable.  Although  the  summit  levels  rarely  surpass 
3,000  meters,  the  mean  elevation  of  the  zone  is  greater  than  that  of  the 
north — a  fact  indicative  of  the  less  advanced  stage  of  evolution  of  the 
relief.  Here  are  situated  the  most  elevatetl  towns  and  villages  of  the 
French  Alps.  Here  cultivation  is  carried  on  at  the  greatest  elevations,  and 
the  upper  limit  of  the  forest  likewise  attains  its  highest  level  (2,5cx>  meters). 
However,  these  lands  are  but  ill-exploited.  Isolation  has  retardeil  agri¬ 
cultural  progress  which  remains  based  on  polyculture  and  the  extensive 
raising  of  sheep.  This  is  the  part  of  the  French  Alps  where  population 
has  had  its  most  rapid  decline  in  consequence  of  extensive  emigration 
l>oth  internal  to  Marseille's  and  external  to  Mexico  and  South  America. 

On  either  side  of  the  climatic  line  dividing  the  h'rench  Alps  into  northern 
and  southern  sections  profound  differences  are  exhibitetl  by  the  respective 
regions,  always  to  the  disadvantage  of  the  southern  section,  less  open, 
less  |x?netrable,  less  “humaine.” 


MACKENZIE  RIVER  DRIFTWOOD* 


By  E.  M.  Kindle 

Geological  Survey  of  Canada 

All  explorers  who  have  an  acquaintance  with  the  Arctic  coasts  of  America 
are  familiar  with  the  driftworxl  which  in  many  places  encumbers  the  shore 
line,  .\long  many  parts  of  the  Arctic  coast  of  Alaska  and  Canada  vast 
quantities  of  forest  d6bris  consisting  largely  of  good-sized  logs  and  trees  are 
piled  up  on  the  l)each  where  the  adjacent  land  affords  nothing  in  the  shape 
of  timl)er  larger  than  the  Arctic  willow,  which  seldom  grows  higher  than  a 
man’s  head. 

Sources  of  Driftwood  ox  the  Arctic  Coasts 

The  From  cxixxlition  collected  40  samples  of  the  drift  logs  from  the  coasts 
of  the  Arctic  Archipelago,  and  these  have  been  determined  by  Dr.  Ingvarson 
who  recognizes  three  main  sources  for  the  wocxl.*  The  first  is  the  Yenisei 
and  Lena  Rivers  of  Silx?ria,  the  second  is  the  St.  I^wrence,  and  the  third  is 
the  coast  of  Norway.  The  Mackenzie  River  is  not  mentionetl.  In  the 
writer’s  opinion  it  is  second  only  to  the  Sil)erian  rivers  as  a  source  of  Arctic 
coast  driftwcxxl,  and  he  here  records  his  own  observations  concerning  it. 

Driftwood  ox  the  M.\ckexzie 

One  might  easily  s|x?nd  a  single  season  on  the  Mackenzie,  as  the  W’riter  did 
in  1917,  w  ithout  learning  that  it  furnished  a  very  large  amount  of  driftwo<xi 
to  the  Arctic  coast.  During  that  season  the  driftwood  seen  consisted  of 
occasional  floating  trees  or  widely  deployed  trains  of  forest  d6bris.  The 
wya^eur  sometimes  utilizes  one  of  the  larger  trees  which  still  retains  the 
branches,  to  make  progress  against  an  upriver  wind.  The  deeply  submerged 
branches  cause  the  strong  subsurface  current  to  bear  such  a  tree  and  any 
canoe  which  may  l)e  attached  to  it  into  the  teeth  of  an  upriver  breeze  as 
effectively  as  the  underwater  sail  expedient,  which  is  often  resorted  to  when  a 
floating  tree  is  not  available.  Even  in  fair  weather  the  floating  tree  is  often 
made  use  of  to  save  time  for  the  voyageur  on  the  Mackenzie.  By  lashing  to  a 
suitable  tree  he  can  cook  his  meals  while  proceeding  on  his  way.  If  for  any 
reason  night  travel  seems  desirable,  the  canoe  may  be  secured  to  an  Arctic- 
bound  tree  at  Ixxltime  and  an  undisturlxxl  sleep  obtained. 

The  relatively  small  amount  of  driftwood  seen  on  the  Mackenzie  in  1917 
is  due  to  the  fact  that  flood  conditions  did  not  occur  on  any  of  its  tributaries 

*  PublUh«d  with  the  permiMion  of  the  Director  of  the  Geological  Survey  of  Canada. 

'  Frrdrik  Ingvaraon:  Dir  Treibhfiber  auf  dem  Ellesmere-Land,  in  ‘Report  of  the  snd  Norwegian  Arctic 
Expedition  in  the  Fram,  1898-1903.’  Vol.  3.  No.  34.  pp.  I-S7.  Chriatiania.  1911. 
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that  year,  and  though  a  great  carrier  of  driftwood  the  Mackenzie  is  not  itself 
a  great  producer.  The  writer  has  elsewhere  remarked  that  the  vast  quan¬ 
tity  of  driftwcxxl  carrietl  by  the  Slave  and  its  tributaries  ends  its  northward 
journey  in  Great  Slave  l^ke.*  In  the  same  place  he  has  pointed  out  some  of 
the  contrasting  features  Ix'tween  the  Mackenzie  and  such  streams  as  the 
Peace  and  Athabasca  Rivers  which  materially  affect  the  relative  amounts 
of  driftwood  produced  by  them.  Because  of  the  comparatively  straight 
course  and  the  frequency  of  lx)ulder-paving  the  Mackenzie — -except  in  the 
delta— takes  from  its  own  banks  a  relatively  small  toll  of  trees.  By  far  the 
greater  part  of  the  driftwcKxl  which  it  Ixjars  to  the  Arctic  Ocean  comes  from 
its  western  tributaries.  Great  Bear  River,  the  only  large  eastern  tributary, 
receives  its  cr>’stal  clear  and  ver\’  a)ld  water  from  Great  Bear  Lake,  which 
retains  the  driftwcKxl  as  well  as  the  silt  which  enters  its  basin. 

DrIFTWCX)!)  ANT)  ICE  JaMS  ON  THE  GrEAT  BeAR  RiVER 

Like  other  subarctic  streams  the  Great  Bear  River  contributes  from  its 
own  banks  a  small  amount  of  driftwood  during  the  spring  break-up,  as  a 
result  of  the  destructive  grinding  and  uprooting  power  of  the  great  volume 
of  moving  ice  which  is  brought  to  l)ear  locally  on  the  river  bank  forests  by 
ice  jams.  Immtxliately  af)ove  Mt.  Charles*  on  the  northern  bank  of  the 
(ireat  Bear  is  an  area  large  enough  for  the  maneuvering  of  an  army  which 
ice  action  keeps  permanently  free  of  forest  growth.  It  is  the  result  of  rather 
special  conditions.  The  channel  is  here  relatively  narrow  and  the  water 
swift.  Ice  forms  to  a  great  depth  on  and  near  the  banks  l)ecause  the  river 
repeatedly  breaks  through  and  ov’erflows  the  ice-covered  surface.  The  end 
of  winter  finds  a  great  ice  dam  more  than  30  feet  thick  built  across  the  river 
just  alx)ve  Mt.  ('harles,  a  circumstance  which  makes  the  formation  of  an  ice 
jam  at  this  pf)int  an  annual  event.  In  1919  as  late  as  July  30  ice  ramparts 
20  to  30  feet  thick  were  found  l)ordering  Great  Bear  River  al)ove  Mt. 
Charles  for  more  than  a  mile.  These  consisted  not  of  the  cemente<I  blocks  of 
jam  ice  but  of  ice  which  had  formed  in  place — the  ends  of  a  great  winter  ice 
dam. 

The  Principal  Source  of  M.ackenzie  Driftwood 

The  Gravel,  the  Peele,  and  other  large  western  tributaries  of  the  Macken¬ 
zie  doubtless  carr\’  notable  quantities  of  driftwood  into  the  main  stream,  but 
the  great  bulk  comes  from  the  Liard  River.  The  timl)er  growing  on  the 
banks  of  the  Liard  and  its  southern  branches  is  about  as  large  as  that  found 
on  the  Peace  and  Slave  Rivers,  and  its  driftwood  includes  many  trees  from 
one  to  two  feet  ip  diameter.  The  unusually  high  stage  which  the  Liard 
reached  in  1919  set  afloat  a  vast  quantity  of  stranded  logs,  many  of  which 


•  E.  M.  Kindle;  Notf  t  on  Sedimentation  in  the  Mackenzie  River  Basin,  Journ.  of  Geol.,  Vol.  a6.  1918,  pp. 
J4 1-360. 

•  Deep  glacial  ice  grooves  were  observed  in  the  limestone  trending  east  and  west  on  one  of  the  highest  points 
on  Mt.  Charles  at  an  elevation  of  about  1,400  feet  above  the  river. 
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had  started  their  northern  journey  in  previous  years.  At  the  time  the  mouth 
of  the  Liard  was  passed  on  July  i,  it  was  discharging  very  little  driftwood. 
The  vanguard  of  the  main  volume  of  the  Liard  driftw(xxl  reached  Old  Fort 
(lood  Hope  on  the  lower  Mackenzie  alx)ut  July  13.  At  that  time  the  writer 
was  using  a  canoe  a  short  distance  alx)ve  the  old  fort  and  had  an  opportunity 
to  get  a  clear  conception  of  the  great  volume  of  the  floating  mass  of  trees, 
logs,  limbs,  and  bark.  The  immense  volume  of  this  floating  mass  of  travel- 
scarred  tree  trunks  and  forest  debris  greatly  exceeded  anything  previously 
seen  or  imagined.  In  general  it  formed  a  nearly  continuous  mass  a  quarter 
of  a  mile  or  more  in  width.  When,  as  frequently  happened,  the  mass  of  drift 
spread  out  under  the  influence  of  a  breeze  or  current  which  carried  it  toward 
the  middle  of  the  river  the  width  often  exceeded  a  mile.  Walking  over  this 
driftwo<xl  was  often  more  feasible  than  cantx^ing  through  it.  The  closely 
packed  phase  of  this  particular  e.\(xlus  (xrcupied  about  four  days  in  passing 
a  given  jxjint.  Detached  masses  of  small  size  and  single,  witlely  scattered 
logs  followed  it  for  sev’eral  days.  Spruce  and  poplar  comprise  the  great  bulk 
of  the  Mackenzie  driftwocxl.  Here  indeed  is  a  mammoth  supply  of  pulp- 
wood  dcliv'ered  at  tidewater,  cutting  and  transportation  free,  that  merits 
the  consideration  of  any  enterprising  paper  company  which  can  solve  the 
commercial  problem  of  transportation  around  the  Alaskan  coast! 

This  vast  contribution  of  driftwood  eventually  comes  to  rest  chiefly  on 
the  coast  of  .\rctic  America  and  the  islands  west  of  Greenland.  Frank 
Russell,  traveling  down  the  Mackenzie  delta  and  along  the  coast  to  Herschel 
Island,  remarked  the  immense  quantities  of  driftwcxxl  brought  down  by  the 
Mackenzie  “strewn  for  hundreds  of  miles  along  the  coast.  .  .  The  sand 

beaches  of  the  coast  are  literally  covered  with  the  white  trunks  from  which 
the  bark  and  branches  have  Ix^en  w'orn.”^ 

Other  travelers  have  noted  the  large  quantities  of  driftwtxxl  seen  along 
the  Arctic  coast  east  of  the  Mackenzie,  which  is  evidently  its  principal 
source.  Dr,  R.  M.  Anderson  has  informed  the  writer  that  he  found  it  much 
more  abundant  on  the  western  than  on  the  eastern  sides  of  projecting  points 
along  the  shore  east  of  the  Mackenzie.  On  the  coasts  of  Victoria  Island  and 
Banks  l^nd  seen  by  Dr.  .\nderson,  driftwood  was  scarce  as  compared  with 
the  mainland.®  That  it  is  distributed  far  and  wide  throughout  the  Arctic 
.■\rchipelago,  though  less  abundantly  than  on  the  mainland,  there  can  Ixi 
little  doubt. 


*  Frank  Ruswll:  Explorations  in  the  Far  North,  State  Univ.  of  Iowa,  [Iowa  Cityl,  i8g8.  p.  142. 

‘Compare  also  R.  M.  Anderson  (Recent  Explorations  on  the  Canadian  .Arctic  Coast,  Geoer.  Rer.,Vol.  4, 
1017.  pp.  241-266):  ‘At  CoIIinson  Point  ,  driftwood  fuel  was  abundant,  as  it  is  in  most  places  on 

the  coast  for  two  or  three  hundred  miles  on  either  side  of  the  Mackenzie  River  delta.’ 
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University  of  Sydney 
(With  srparate  maps.  PI.  I,  facing  p.  ii6| 


Introduction 

In  a  recent  paper*  I  attempted  to  show  that  the  chief  ethnological  charac¬ 
ters  of  man  developt*d  largely  as  a  result  of  marked  changes  in  climate 
during  the  Pleistocene  age.  I  showed  that  the  v’arious  races  are  distributed 
in  zones  aljout  Central  Asia.  The  most  primitive  races,  the  original  Negri¬ 
tos,  occupy  or  occupied  the  most  distant  or  least  attractive  portions 
of  the  outer  zone.  Next  come  the  Negro;  and  then  is  a  zone  including  the 
Dra vidian  races,  the  aborigines  of  Australia,  and  probably  the  Botocudo 
of  Brazil.  Within  in  succession  follow  the  llierian,  Ary^an,  and  early  Mon¬ 
golian  zones,’ even  more  fully  represented  in  the  New  World  than  in  the 
Old.  I:.astly  are  the  late  Mongolian  peoples  occupying  the  highlands  of 
Tiliet  and  the  northwest  of  China. 

It  is  the  purpose  of  the  present  paper  to  show  how  these  migrations 
from  Central  Asia  occurred  and  to  correlate  with  them  the  evolution  of  the 
culture  of  the  folk  composing  them.  The  order  of  discussion  is  as  follows: 

1.  The  value  of  the  cephalic  index  as  a  test  of  evolution.  Cpon  this  factor 
my  zfines  are  primarily  based.  I  also  make  some  suggestions  which  may  help 
to  explain  the  changes  in  color  which  have  vexed  ethnologists  in  all  schemes 
of  classification  using  this  factor. 

2.  The  changes  in  elevation  and  in  coast  line  which  have  masked  the 
old  “corridors”  used  by  man  in  his  migrations.  The  position  of  the  deserts 
has  also  varied  considerably  during  the  Pleistocene. 

3.  A  series  of  maps  which  illustrate  what  I  believe  to  be  the  stages  in  the 
populating  of  the  world  by  the  hundreds  of  diverse  races  recognized  by  the 
ethnologist. 

4.  The  cultures  of  the  varied  people  in  each  zone.  It  is  shown  that  they 
agree  in  many  important  culture  details — no  matter  how  far  they  may  be 
separated  from  each  other. 

5.  The  factors  controlling  the  growth  of  a  high  civilization.  Jt  is  shown 
that  environment  is  a  more  important  determinant  than  heredity.  As  the 

*  Griffith  Taylor:  Climatic  Cydea  and  Evolution,  Gtogr.  Her.,  Vol.  8,  1919.  PP-  289-328.  A  full  summary 
of  this  appeaivd  in  the  Altibourne  Herald  dated  Auguat  26,  1919- 
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environment  changes  so  does  the  civilization  wax  and  wane,  and  so  different 
races  rise  to  eminence  and  then  sink  into  oblivion. 

6.  Language,  perhaps  the  most  important  single  aspect  of  culture  and 
the  hardest  to  correlate.  I  hope  to  show,  however,  that  each  zone  has  its 
own  common  linguistic  features,  a  recognition  of  which  would  be  of  great 
ser\'ice  to  the  philologist. 

7.  In  an  appendix  the  suggestions  as  to  the  causes  of  the  controlling 
climatic  cycles,  which  I  made  in  my  earlier  pajrer,  are  modified  in  some 
degree,  in  accord  with  the  research  of  G.  H.  Dan^’in  and  others. 


Part  I 

The  Cephalic  Index  and  Other  Criteria 

There  is  a  natural  lielief  among  most  races  that  one’s  own  people  ranks 
highest  of  all  nations.  The  Papuan  despises  the  Negrito,  the  Taniel  looks 
down  on  the  Veddah,  the  Masai  on  the  Bantu  farmer,  the  “Dago”  scorns 
the  Semitic  Arab.  The  Chinese  with  a  culture  dating  back  to  10,000  B.  C., 
the  Yucatan  Mayas  with  an  elaborate  civilization  in  some  resjDects  higher 
than  that  of  the  British  Isles  at  the  same  time,  the  Javanese  and  CamlxKlians 
are  all  dismissed  as  inferior  races  without  any  obvious  ethnological  reason 
save  thatf  they  have  not  progressed  so  rapidly  in  the  last  800  years  as  the 
white  races  of  hmrope.  Since  man  has  taken  probably  one  million  years  to 
rise  from  an  apelike  ancestor,  such  a  small  space  of  time  (equivalent  to 
one  day  in  three  years)  can  have  no  liearing  on  race  variation. 

Of  all  the  coefficients  which  have  l)een  used  to  classify  man,  the  measure¬ 
ment  of  the  shape  of  the  cranium  is  still  in  my  opinion  the  l)est  single 
standard.  Moreover,  it  is  still  one  of  the  most  generally  determined  and 
so  offers  greater  facilities  for  comparison  than  any  other.  The  most  admi¬ 
rable  demonstration  of  the  value  of  the  cephalic  index  in  the  study  of  the 
broader  problems  of  anthropology  has  l)een  made  by  Ripley  in  his  masterly 
“Races  of  Europe.” 

In  August,  1919,  I  published  a  chart  based  on  the  cephalic  index 
(breadth  expressed  as  a  percentage  of  length)  which  led  me  to  infer  that 
the  yellow  type  of  man  had  developed  from  the  Aryan  type.  My  l^elief 
that  the  roundheaded  cranium  (Mongolian)  is  the  later  and  higher  type  is 
corrolx)rated  by  the  results  of  many  investigators,  of  whom  Macalister 
and  Venn  may  l>e  cited. 

Professor  A.  Macalister  (1897)  states  that  “the  infantile  and  primitive 
skull  is  relatively  long,  and  that  there  is  a  gradual  change,  phylogenetic 
(racial)  as  well  as  ontogentic  (individual),  towards  brachycephaly.”*  Up 
to  a  certain  limit  this  is  certainly  correlated  with,  and  is  apparently  pro¬ 
duced  by,  cerebral  activity  and  growth.  In  the  process  of  development 
in  the  individual  and  the  race  the  frontal  lolies  of  the  brain  grow  more 


*  Quoted  in  A.  H.  Keane:  Man  Paat  and  Preaent,  rev.  edit.,  Cambridge,  1920,  p.  51 1. 
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rapidly  and  tend  to  fill  out  and  broaden  the  skull.  Professor  Thompson 
has  shown  the  siime  effect  graphically  by  his  model  of  the  skull.* 

Dr.  \’enn  gives  figures  for  Cambridge  undergraduates  showing  that  from 
19  years  to  23  years  their  cephalic  indices  increase  from  77.9  to  79.2.^ 
Later  on  the  frontal  lK)nes  thicken,  and  this  ontogenetic  change  is  masked. 
Other  writers,  however,  do  not  l)elieve  that  this  change  to  brachycepbalism 
is  uniform  through  life.  As  the  various  portions  of  the  brain  have  very 
different  functions  and  develop  independently,  we  cannot  expect  simple  or 
exact  correlations.  To  some  ethnologists  the  undoubted  merging  of  races  is 
a  stumbling  bl(K'k.  But  the  merging  of  colors  in  the  solar  spectrum  does 
not  invalidate  the  main  phenomenon,  i.e.  the  sequence  of  colors  which  is 
always  constant. 

In  many  features  the  Mongolian  is  at  least  on  the  same  level  as  the  white 
race.  The  Mongols  of  Central  Asia  and  of  the  American  Cordillera  share 
with  the  .Mpine  (early  Mongol)  folk  of  central  Kurope  the  honor  of  possessing 
the  highest  cephalic  index.  They  are  of  course  furthest  removed  from  the 
Negro  and  Negrito  in  this  important  respect.  The  same  order  obtains  as 
regards  orbital  and  aural  indices  and  in  the  cross  section  of  the  hair.  As 
regards  cranial  capacity  the  white  and  yellow  races  are  ranked  together  by 
Duckworth,  though  Clapham  states  that  the  average  weight  of  the  Chinese 
brain  is  greater.^ 

Probably  when  sufficient  data  are  collected  we  shall  find  that  the  evolution 
of  man  is  epitomized  in  the  children  of  the  races.  The  recapitular>'  theor>’ 
would  demand  that  the  Mongol  child  should  show  criteria  somewhat  resem¬ 
bling  those  of  the  white  adult.  The  white  child  again  is  more  dolichocephalic 
than  the  adult  and  s<)  resembles  the  Negro.  The  black  child  in  some 
respects  approximates  to  the  apes. 


Color 

The  control  of  the  color  of  the  skin  by  climate  seems  at  first  sight  hardly 
warranted  when  we  have  such  anomalies  as  the  fair  peoples  of  northern 
India  and  the  dark  Tasmanians  and  dark  Eskimos  in  cold  regions.  But,  if 
we  take  into  account  the  migration  l)elts  and  more  particularly  the  average 
climate  during  the  whole  evolution  of  a  race,  the  problem  becomes  less 
complex.  l.et  us  tabulate  the  main  races  with  reference  to  head  form, 
color,  and  temperature  of  the  region  now  occupied. 

The  intensely  black  races  are  all  dwellers  in  hot  countries  and  are  all 
ver>’  dolichocephalic.  They  all  l)elong  to  the  three  earliest  migration  zones, 
i.e,  Negrito,  Negro,  and  Hamitic.  With  this  class  we  may  place  the  lower 
Melanesians,  though  they  may  contain  some  Ar>’an  bkxxl. 


'Quotrd  by  W.  L.  H.  Duckworth:  Morphology  and  Anthropology,  London,  1004,  p.  262. 

•John  V>nn:  Cambridge  Anthropometry,  Journ.  Anthropol.  Inst.,  Vol.  18,  1889.  pp.  140-154:  reference 
on  p.  152. 

*Crochley  Clapham:  On  the  Brainweighu  of  Some  Chinese  and  Pelew  Islanders,  Journ.  Anthropol.  Inst., 
V’ol.  7,  1878,  pp.  89-94. 
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In  almost  every  case  these  dark  tribes  have  lived  for  untold  ages  in  hot 
climates.  They  have  never  varied  their  climatic  environment  since  their 
original  development  in  the  hot  plains  of  southern  Asia.  The  Australians 


Table  I — Head  Form.  Color,  and  Temperatcre 
{Average  regional  temperatures  in  degrees  Fahrenheit) 


Color 

1)olich(x:ephalic 

Mesaticephalic 

Brachycephalic 

I 

Coal  Black 

Sooty  Black 

Papuan  (80“) 
Solomon  Islanders 
(8o») 

Oravidians  (78®) 
Melanesians  (80®) 

Chocolate 

Brown 

.Australian  (75°) 

Some  Hindus  (78®) 

11 

1 

Copper  Red 

Niam-Niam  (78°) 

.Algonquian  (60®) 
Maropa  (Bolivia) 
(60®) 

Yellow  Brown 

Eskimo  (20°) 

Guarani  (75®) 
Samoyede  (20®) 
Malay  (80®) 

Plateau  Indians, 
U.S.A.  (50®) 
Tehuelche  (50®) 

Olive  Yellow 

Polynesian  (70®) 

III 

Olive  White 

Italian  and  Levant 
(60®) 

Semites  (70®) 
Japanese  (50®) 

Pale 

Florid 

Western  European 

(so’) 

Scandinavian  (40®) 

.Alpine  (50®) 

Finn  (40®) 

IV 

Clear  Yellow 

Hottentot  (60®) 
Brazilian  Indians? 
(75’) 

Chinese  (50®) 

N.  W.  Amerind  (40®) 

The  color  data  are  chiefly  from  Paul  Topinard:  .AnthropoloKy,  London,  1890.  p.  344;  and  from  W.  L. 
H.  Duckworth:  Morphology  and  Anthropology,  London,  1904.  p.  353. 


have  always  been  much  more  numerous  in  the  tropical  portions  of  the 
continent.  The  Tasmanians  have  probably  Ix'en  in  Tasmania  for  a  few 
thousand  years  only,  whereas  they  spent  half  a  million  years  in  the  tropics. 

There  is  a  strong  reddish  tinge  in  the  primitive  negro  skin  which  is  very 
ev'ident  in  the  infant  stage.  This  piersists  in  some  cases — as  in  the  Xiam- 
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Niam  of  central  Africa.  Is  it  not  possible  that  the  coppery  color  of  the 
eastern  Algonquian  tribes  is  the  same  primitive  color?  The  latter  belong 
to  the  same  Hamitic  group  as  the  southern  Hindu — and  have  perhaps  not 
yet  had  the  color  bleached  out  of  them  by  their  long  sojourn  in  cool  countries. 
The  Maropa  Indians  of  the  Bolivian  lowlands  may  owe  their  copper  color 
to  a  similar  cause. 

In  Group  II  the  dark  yellow  or  yellow-brown  folk  are  all  mesaticephalic 
and,  except  the  Kskimos,  dwell  in  warm  countries.  The  Eskimo  is,  I 
Ixlieve,  an  extremely  mixed  type  with  a  large  amount  of  negroid  blood,  as 
his  head  form  shows.  Like  the  Negrito  he  occupies  the  least  attractive 
portions  of  the  earth  and  probably  incorporates  “debris”  from  all  the 
ethnological  groups.  He  has  l)een  bleached  from  the  original  red-brown 
color  to  a  dirty  yellow-brown.  The  Samoyede  is  of  later  (lighter-colored) 
ancestry':  but  he  has  live<I  for  a  shorter  time  in  polar  regions  and  so  has 
arrived  at  al)out  the  same  color  as  the  h3skimo. 

In  (iroup  HI  are  the  white  races.  They  are  of  two  types,  (a)  Bleached 
dolichfx'ephalic  brown  folk  who  have  moved  into  the  cool  damp  border¬ 
lands  of  the  Flurasian  land  mass  from  .Africa.  They  include  the  Pelasgians 
in  the  srmth  of  Europe  and  prolwbly  many  Nordics  in  northern  Europe, 
(b)  Bleached  brachycephalic  yellow  folk  from  Central  .Asia  like  the 
Slavs,  Finns,  and  Japanese,  who  also  now  live  in  the  cooler  moister  portions 
of  Eurasia. 

In  ('.roup  I\’  are  the  true  Mongolians  of  eastern  Asia  and  of  the  .American 
('ordillera.  They  are  usually  very  brachycephalic,  show’ing  their  late 
evolution,  and  have  only  lately  movtxl  out  from  the  desiccated  regions  of 
Central  Asia.  The  Hottentots  are  IlK*rians  (Hamites)  w’ho  have  dwelt  in  a 
similar  environment.  As  regards  the  Brazilian  Indians  whom  ('.erland 
(Berghaus*  Physikalischer  Atlas)  charts  as  clear  yellow,  every  migration 
zone  is  represented  in  this  huge  territory' — with  great  color  variation  as 
VN’hiffen  shows  clearly— and  until  further  anatomical  data  are  obtained  it 
is  imix>ssible  to  classify  these  races.  The  reddish-yellow  color  of  certain 
primitive  forest  trilies  may  lie  the  original  negro  color  slightly  bleached  by 
their  life  in  the  thick  shadows.  I  have  no  doubt  that  many  dolichocephalic 
trilK's  will  be  found  in  the  depths  of  the  selvas. 

Summing  up  it  will  l)e  found  that  the  sequence  yellow',  white-olive-brown, 
dark  brown  (black)  occurs  in  every  direction  around  Tibet  except  perhaps 
in  the  little-known  Brazilian  region  of  South  .America.  Even  here  the 
extinct  Charrua  of  the  southeast  (Uruguay)  were  very  dark.®  Thus  the 
color  evidence  on  the  whole  agrees  v'ery'  well  with  the  migration  zones 
l)ase<l  on  anatomical  criteria. 


'Orratr*  Aranio:  Historia  dc  Io«  Charrdat,  Montevideo,  191 1,  p.  si- 
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Part  II 

Changes  in  Elevation 

The  great  white  civilizations  of  the  day  have  grown  up  chiefly  on  the 
borders  of  the  Atlantic  Ocean.  One  result  of  this  distribution  is  that  until 
recently  many  geologists  had  perhaps  too  strong  a  belief  in  the  permanence 
of  continental  morphology.  In  these  regions  near  the  North  Sea  and  near 
the  Alleghanies,  though  slight  changes  in  the  continental  shelf  have  occurred 


Fig.  I — The  most  mobile  region  of  the  earth's  crust.  The  chief  fault  and 
earthquake  belt  (mainly  after  Hobbs)  is  indicated  by  ruling;  the  areas 
covered  by  terrigenous  deposits  (after  Murray)  by  stippling.  Much  of  the 
region  indicated,  except  about  the  areas  marked  .4.  B,  and  C.  was  dry  land 
in  early  Pleistocene  time. 

in  late  geological  times,  there  are  no  such  stupendous  bucklings  as  charac¬ 
terize  the  coasts  of  the  Pacific  or  the  “Alpine  Storm”  across  the  Old  World. 

In  eastern  Australia,  also,  crustal  movements  have  occurred  on  a -some¬ 
what  reduced  scale,  but  certainly  quite  recently  in  geological  time.  The 
canyon  of  the  Barron  River  in  northern  Queensland,  the  intricate  network 
of  the  coastal  drainage,  the  grand  valleys  of  the  Blue  Mountains  (perhaps 
the  finest  dissected  monocline  in  the  world),  the  ten  great  block  faults  and 
graben  of  the  southeast  are  all  of  very  late  Tertiary  age.  There  is  little 
doubt  that  earth  movements  are  still  affecting  us  here,  as  elsewhere  around 
the  Pacific.^ 


’  See  Griffith  Taylor:  The  Auatralian  Environment  (Eapecially  aa  Controlled  by  Rainfall),  Commonwtallk 
of  Australia  Advisory  Coundl  of  Scunte  and  Industry  Memoir  So.  i,  Melbourne,  1918;  idem-:  Physiography 
of  Eastern  Australia,  CommonveiUtk  Bur.  of  Meteoroi.  Bull.  No.  H,  Melbourne,  1911. 
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The  nif)st  mobile  regions  of  the  crust,  those  that  have  suffered  the  greatest 
movement  in  a  vertical  direction,  are  within  the  well-known  earthquake 
l)elt.  I*irrson  and  Schuchert  definitely  assign  the  volcanic  outflows  of  the 
Pacific,  which  accompanied  these  movements,  to  the  Pleistocene. 

As  a  result  of  much  evidence  of  this  kind  we  must  agree  that  the  present 
age  is  one  of  rapid  geological  evolution.  Especially  in  connection  with  the 
old  land  bridges  and  corridors  connecting  the  large  land  masses  is  this 
concept  of  recent  marginal  change  of  paramount  importance. 

For  instance,  Hedley  has  shown  that  the  Bass  Straits  have  .sunk  so 
recently  that  much  of  the  marine  fauna  at  each  end  of  the  Straits  has  still 
not  mergetl.®  This  explains  how  the  Tasmanians  crossed  over  “dry-shod” 
from  the  mainland.  Hedley  is  also  collecting  similar  ev  idence  with  regard  to 
a  continent  lK.*tween  the  New  Hebrides  and  Queensland.  Much  greater 
changes  in  the  seas  can  lx?  justifiably  assumed  where  greater  elevations 
occurred  alongside. 

It  is  highly  probable  that  the  Indo-Gangetic  plain  was  a  wide  strait  not 
far  back  in  the  Pleistocene.  This  would  partly  explain  why  the  Negro  race 
is  al)sent  in  India  and  why  the  Dra vidian  race  was  here  preserved  so  near 
the  cradle  of  human  evolution.  In  all  other  directions,  where  it  was  un¬ 
protected  by  waters  or  marshes,  this  race  has  lieen  driven  forth  by  higher 
cultures. 

It  seems  reasonable  to  assume  a  large  Malayan  continent  extending  from 
Burma  to  Borneo.  Moreov'er  there  is  nowhere  else  in  the  world  so  complex 
a  sy'stem  of  riv’ers  as  in  the  Burmo-Chinese  marches.  Such  a  physiography 
is  indicativ'e  of  recent  topographic  changes. 

I  have  advancetl  arguments  elsewhere  showing  that  the  Lake  George 
rift  in  eastern  Australia  occurred  only  a  comparatively  few  thousand  years 
ago.*  \The  typical  broken  drainage  lines  of  eastern  Australia  with  rivers 
rising  on  the  elevated  coast  line  are  reproduced  all  round  the  Pacific  espec¬ 
ially  on  the  American  .side. 

In  .Alaska  we  know  of  a  rise  of  47  feet  as  the  result  of  one  earthquake. 
The  coastal  scarp  of  California  exhibits  wave-cut  terraces  as  high  as  1,500 
feet  alx)V’e  sea  level.  .Along  the  American  coast  from  San  Francisco  to 
('hile  the  traveler  has  almost  constantly  in  view  these  giant  steps  in  which 
the  mountains  have  lx?en  uplifted  from  the  sea.  In  the  central  Andes  Berry 
has  shown  that  since  late  Tertiary’  or  Pleistocene  times  there  have  been 
differential  v’ertical  movements  amounting  to  a  minimum  of  13,500  feet.'® 

The  terrigenous  deposits  on  the  floor  of  the  ocean  lend  striking  confirma¬ 
tion  to  this  hypothesis.  It  is  of  course  recognized  that  modern  rivers 
contribute  much  to  tht*se  deposits,  but  wide  belts  are  found  in  Bering  Strait, 


*  Charic*  Hrdiry:  The  Effect  of  the  Baisian  Uthmui  Upon  the  Exiatinc  Marine  Fauna:  A  Study  in  An¬ 
cient  Geography,  Proe.  Linnean  Soc.  of  Sew  Hotuh  Wales,  Vol.  J8,  1903,  pp.  87^-883:  reference  on  p.  878. 

*  Griffith  Taylor:  The  Lake  George  Senkungifeld.  Proe.  Ltnnean  Soc.  of  Sew  South  Wales,  Vol.  32,  1907. 
pp.  32S-345. 

“  E.  W.  Berry:  The  Age  of  the  Bolivian  Andea.  Proe.  Salt.  Acad.  Sci.,  Vol.  3,  1917.  PP-  283-283; 
aee  alao  laaiah  Boa’inan:  The  Andea  of  Southern  Peru.  New  V’ork.  1916. 
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off  Oregon,  off  the  Gulf  of  California,  and  again  on  fxith  sides  of  Patagonia 
and  Argentina.  The  coasts  of  Sil)eria  and  especially  of  China  are  Ixjrdered 
for  700  miles  by  a  belt  of  these  deposits.  The  whole  of  the  Malayan  Seas 
is  covererl  with  them.  They  connect  New  Guinea  to  the  New  Hebrides, 
forming  an  area  which  agrees  almost  exactly  with  the  Papuan  ethnological 
region.  Hence  there  is  ground  for  the  belief  that  the  Pacific  Ocean  was 
smaller  in  the  Pleistocene  period,  l)eing  reduced  by  a  Ixdt  of  land  varying 
in  width  from  too  to  joa  miles.  Moreover,  it  is  equally  important  to  note 
that  the  rugged  cordilleras  which  so  handicap  communications  all  round  the 
Pacific  were  undoubtedly  much  lower  and  less  dissected — and  in  all 
probability  less  folded — in  mid-Pleistocene  time. 

In  conclusion  it  may  be  stated  that  the  uniformitarian  theory  of  geologi¬ 
cal  evolution,  though  true  enough  through  most  of  the  record,  applies 
only  in  modified  form  to  the  Pliocene  and  Pleistocene  epochs,  for  we  are 
living  in  one  of  the  most  variable  and  stimulating  ix*rio<ls  of  geological 
history.  This  is  far  from  suggesting  adherence  to  the  old  catastrophic 
theory,  for  even  tcxlay  all  Nature’s  processes  are  pnx'essional  rather  than 
paroxysmal. 

Mountains  and  Deserts 

There  are  two  tyqxs  of  deserts  which  concern  us  in  the  present  study: 
the  trade-wind  desert,  which  lies  along  the  tropics;  and  the  rain-shadow 
desert,  which  is  so  striking  a  feature  of  Central  .Asia  and  to  a  lesser  degree 
occurs  in  the  western  I’nited  States  and  Patagonia. 

In  my  earlier  paper  I  showed  that  the  cooling  of  the  temperate  regions 
which  marked  the  Pleistocene  led  to  an  equatoru’ard  movement  of  all  the 
climatic  Ixlts,  including  the  trade-wind  deserts.  There  was  a  compensating 
improvement  in  higher  latitudes,  e.g.  in  the  southern  Mediterranean  coun¬ 
tries,  in  Persia  and  Mesopotamia,  in  Caix  Colony,  in  Utah,  and  in  southern 
.Australia.  This  condition  is  now  being  reversed,  and  the  laterites  and  other 
products  of  aridity  forme<l  in  the  Pleistocene  desert  lands  near  the  equator 
are  now  Ixing  disintegrated  and  removed  by  the  more  frequent  rains  of 
today."  The  rain-shadow  deserts  depend  very  largely  on  mountain  bar¬ 
riers.  This  class  of  desert  was  of  much  less  extent  during  the  earlier  history 
of  man.  It  has  lx?en  shown  that  the  Himalayas,  the  .Andes,  and  Rockies 
have  probably  added  many  cubits  to  their  stature  quite  recently.  Before 
this  growth  occurrerl  the  arid  plains  of  Tibet  were  warm  grass-covered 
steppes.  The  now  desolate  punas  of  Peru  were  fitted  for  human  occupa¬ 
tion.  The  Great  Basin  of  the  United  States  was  filled  with  fresh  water 
of  which  the  Salt  Lake  is  a  very  degenerate  descendant. 

The  conditions  in  Egypt  and  northern  .Africa  have  deteriorated  remark¬ 
ably  since  the  times  of  the  ancient  Pharaohs.  It  seems  likely  that  the 
unspeakable  Turk  is  by  no  means  wholly  to  blame  for  the  misery  of  the 
Oriental  lands  which  he  has  dominated  for  centuries.  The  dry  features 


»  H.  I.  Jenarn,  private  note  r<  Northern  Auatralia. 
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here,  however,  are  due  to  the  swing  of  climatic  l)elts  rather  than  to  the 
growth  of  mountain  barriers. 

Part  III 

Populating  the  World — the  Major  Stages 

It  is  thus  obvious  that  the  factors  controlling  the  evolution  of  the  human 
races  are  complex,  but  not,  I  believe,  undecipherable.  Heredity  certainly 
determines  race,  but  largely  l)ecause  man’s  ethnology  has  been  the  result 
of  age-long  residence  in  the  Asiatic  cradle — where  racial  characters  have 
slowly  been  develope<l.  Even  here  it  is  the  varying  environment  which 
has  ver>’  slowly  molded  the  race.  But  his  status  and  place  in  the  scale 
of  civilization  have  been  largely  controlled  by  his  environment  after  he  has 
moved  out  into  the  world.  Nothing  is  more  striking  than  the  slight  fac¬ 
tors  which  have  apparently  led  to  such  mighty  results.  The  original 
Fuegian  moved  to  the  northeast  from  Asia;  the  (ioidel  moved  to  the  west. 
Yet  one  is  now  almost  the  most  primitive  of  races;  the  other  partly  builds 
up  the  sturdy  Scotch  race  playing  a  major  part  in  the  control  of  the  activi¬ 
ties  of  the  world.  Yet  these  races  are  ethnologically  akin. 

The  chief  stimulus  determining  the  evolution  of  man  has  been  the  unique 
variation  in  the  climate  of  the  Asiatic  land  mass  during  late  Tertiary  time. 

In  my  earlier  paper  I  descril)ed  briefly  the  reasons  for  my  belief  that  the 
Negrito  was  the  earliest  form  of  man,  and  that  he  originated  somewhere  be¬ 
tween  Persia  and  Malaya.  One  important  feature  of  the  Negrito  migration 
was  the  numerical  inferiority  of  the  tribes.  They  were  never  able  to  resist 
the  advance  of  stronger  peoples,  so  that  trilies  were  often  almost  annihilated 
and  the  women  distributed  among  the  conquerors.  The  resulting  children 
w’ould  conceivably  form  a  despised  race  which  would  tend  to  join  their 
dwarf  fellows  in  the  forests.  Some  evidence  of  a  primitive  dw'arf  Negrito 
race  is  found  in  all  the  continents,  but  nowhere  is  there  a  race  which  has 
not  mixed  with  the  neighboring  trilies  to  some  extent.  Hence  we  find, 
as  will  be  shown  later,  that  the  head  form  is  much  more  varied  than  in  any 
other  of  the  major  races  of  mankind.  Undoubtedly  the  most  primitive 
Negritos  are  found  in  the  forests  of  central  Africa  and  include  the  Akka 
and  Batwa. 

Negrito  folk  have  l)een  doubtfully  descriljed  from  Peru,  southern  Chile, 
and  V’enezuela  in  America.**  There  is  no  doubt  that  Bushmen  formerly 
existed  in  northern  Africa  and  in  western  Eurojje  (i.e.  some  Aurignacian 
people). 

The  Folk  in  the  GCnz  Ice  Age 

In  Figure  A,  PI.  I,  I  have  attempted  to  reconstruct  the  continents  during 
the  Giinz  Age.**  The  date  of  the  change  from  apes  to  man  is  usually  placed 

>*  On  a  powiblc  pygmy  nee  in  Central  America  aee  S.  P.  Verner:  The  San  Bias  Indiana  of  Panama.  Geotr, 
Rer..  Vol.  lo.  ipao,  pp.  23-30. 

■*  For  a  correlation  of  the  atagra  of  Penck  and  Brilckner  (Die  Alpen  im  Eiaieitalter,  Leipiig.  1909)  aee  F. 
Levrrett:  Compariaon  of  North  American  and  European  Glacial  Depoaita.  Zeitsekr.  fUr  detscherkunde,  Vol. 
4,  1909-1910.  pp.  341-293;  320-342. 
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in  the  IMiocene.  During  the  early  Pleistocene  I  imagine  that  the  Negrito 
type  and  probably  the  Xeandertal  type  were  both  developing.  The  former 
probably  gave  rise  to  the  various  pygmy  types  and  the  latter  perhaps  to 
the  Negro  type. 

We  get  no  certain  evidence  of  man  in  Kurope  until  the  later  Ice  Ages, 
but  it  is  logical  to  assume  that  the  primitive  folk  had  evolved  earlier  in 
Asia;  since  we  know  that  the  later  sequence  of  development  was  con¬ 
tinuous  in  southern  Asia. 

In  Giinz  times  (which  are  dated  at  800,000  B.  C.  for  reasons  given  in  my 
earlier  paper)**  a  large  ice  sheet  covered  the  high  latitudes,  approximately 
as  shown.  The  trade-wind  desert  l>elt  moved  nearer  the  equator.  The 
Malayan  and  Persian  lowlands  were  probably  covered  with  forest  into 
which  the  Negrito  folk  retreated.  It  is  probable  that  the  (iangetic  strait 
was  in  existence,  so  that  most  of  the  Negritos  move<l  to  the  southeast  and 
southwest  before  the  on-coming  cold.  Their  descendants  are  still  most 
numerous  in  these  two  quarters.  This  separation  into  two  diverse  unngs, 
occurs  throughout  the  migrations. 

The  Gunz-Mindel  Interglacial 

During  the  Giinz-Mindel  Interglacial  the  climate  of  Central  Asia  greatly 
improved.  For  some  hundred  thousand  years  the  primitive  types  develoixtl 
in  the  forests  which  has  moved  north  again  after  the  retreating  cold.  The 
tribes  gradually  spread  and  l)ecame  accustomed  to  a  cooler  climate  than 
that  suiting  their  ancestors.  Thus  were  evolved  the  true  Negro  peoples 
and  later  the  Bantu. 

Towards  the  Ci.ose  of  the  Mindel  Ice  Age 

The  Negro  races  moved  to  the  south  with  the  migration  of  the  forests 
and  of  the  fauna  on  which  they  preyed  (see  Fig.  B,  PI.  I).  They  drove  the 
scattered  Negritos  before  them.  We  find  few  true  Negro  people  to  the  east 
of  the  center  of  dispersion,  though  some  trilies  of  this  migration  are  seen 
in  the  frizzy-haired,  very  dolichocephalic  Papuans  and  Melanesians.  Some 
traces  also  occur  in  the  negroid  Susians  of  southwestern  Persia.*^ 

This  distribution  leads  me  to  suppose  that  the  Deccan  w'as  inaccessible 
and  the  Malayan  continent  not  so  readily  reached  as  the  broad  lands  of 
Africa.  Skulls  both  of  Negritos  and  Negroes  are  known  from  F2g>'pt. 
Steatopygy  and  hair  on  the  Ixxly  are  indicatetl  in  mo<lels  from  early  graves, 
and  this  also  demonstrates  that  the  Negritos  and  Bushmen  passed  through 
F^gypt  on  their  route  south.  Similar  artifacts  from  southwestern  Europe 
probably  date  a  little  later  but  give  us  accurate  information  as  to  some  of 
the  earliest  peoples  of  Europe.  The  direct  path  to  Europe  was  blocked  by 
the  Ural  Gulf,  and  all  our  earliest  ancestors  moved  into  Europe  from  the 

■*  See  alio  Appendix  to  this  paper. 

'•  See  W.  Z.  Ripley;  The  Racet  of  Europe,  New  York,  1899. 
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south.  However,  the  negroid  folk  for  the  most  part  would  keep  to  the 
forestetl  country,  which  lay  then  as  now  near  the  equatorial  regions.  • 

The  Bantu,  Ixnh  in  culture  and  ethnolog\’,  come  between  the  Sudanese 
Negroes  and  the  Hamitic  peoples.  VVe  have  not  much  evidence  as  to 
whether  they  developed  from  the  Negro  trilies  who  remained  in  .\sia  or 
whether  they  originated  verv’  much  later  in  the  park  lands  of  the  Sudan  on 
the  Ixmlers  of  the  Negro  tril)es.  Johnston  inclines  to  the  latter  l)elief  and 
thinks  that  their  language  shows  Pelasgian  affinities  due  to  Hamitic  traffic 
across  the  Sahara. 

It  may  lx*  well  to  dwell  for  a  moment  on  the  “Hybrid  Theory”  of  race 
origins,  and  use  the  Bantu  as  an  example.  One  school  Ixlieves  that  the 
Bantu  is  a  cross  Ixtween  the  Negro  and  the  Hamite.  They  do  not  in  general 
explain  how  the  Negro  reached  Equatorial  .Africa  nor  how  the  Hamite 
occupied  northern  .Africa;  but,  assuming  these  facts  as  inexplicable,  they* 
state  that  the  Bantu  is  a  merging  of  the  two  distinct  races.  This  may  lx 
true,  but  to  my  mind  it  is  more  logical  to  assume  that  the  stimuli  which 
changetl  the  ape  man  into  the  Negro  continuetl  to  act  and  prcxluct*d  the 
Bantu  and  continutnl  further  and  produced  the  Hamite.  The  results  as 
regards  distribution  and  as  regards  anatomy,  culture,  and  language  are  not 
very’  different.  Probably  we  shall  never  lx  able  to  say  definitely'  where 
primitive  “.Asiatic”  differentiation  ceased  to  operate  and  the  hy’bridization 
of  adjacent  trilxs  in  their  ultimate  settlements  Ixgan.  Modern  statistical 
meth(xls  combiner!  with  the  graphic  representation  of  racial  characters 
will,  however,  go  far  towards  the  desired  result.  In  the  particular  problem 
cited  we  may  obtain  evidence  from  the  language  and  customs  of  the  Susians. 
.Are  they  primitive  negroid  or  do  they  show  Bantu  affinities? 

DfRlNG  THE  MiXDEL-RiSS  INTERGLACIAL 

The  climatic  and  competitive  stimuli  remained  strongest  in  the  center  of 
the  great  .Asiatic  land  mass.  The  cephalic  index  of  the  folk  who  fought  the 
changing  environment  increased  during  this  period  from  alxjut  72  to  74 
(see  Eig.  C,  PI.  I).  Thus  was  evolved  the  Mousterian.  His  most  natural 
route  for  migration  was  obviously  to  the  south  and  east,  for  w'e  may  assume 
that  the  Gangetic  plain  now  rose  out  of  the  sea,  and  that  the  partial  barrier 
to  the  Malay  region  (w  hich  may  have  Ixen  open  water,  very  high  mountains, 
or  possibly  unusually  thick  tropical  jungles)  was  now  removed.  Many 
Moustcrians  moved  to  the  west  across  the  Rerl  Sea  into  .Africa,  where  they 
perhaps  encountered  the  Bantu  folk.  .At  any  rate  we  know  they*  moved 
northwest  along  the  Mediterranean  coasts  and  entered  Spain  and  France. 
Their  skulls  occur  plentifully  in  these  countries,  typically  at  Moustier. 
Other  honles  migrated  into  the  Deccan  pushing  Ixfore  them  a  few  Negritos, 
who  ultimately  found  refuge  in  the  islands  off  India  (Veddah  in  part, 
.Andamanese,  etc.). 

It  seems  probable  that  nowhere  was  there  any  large  population.  .All  these 
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tribes  lived  by  hunting,  and  it  would  be  logical  for  them  to  be  on  the  whole 
moving  onward,  so  as  to  keep  plenty  of  room  between  themselves  and  any 
succeeding  tribes.  They  had  all  the  world  before  them,  and  I  doubt  if  any 
district  became  at  all  thickly  populated  till  long  after  the  last  Ice  Age. 

The  Riss-VVur.m  Interglacial 

The  Riss  Ice  Sheet  advanced  from  northern  centers  about  400,000  B.  C. 
and  its  associated  marginal  climatic  conditions  drove  most  of  these  folk 
away  from  the  cradle  of  the  race.  On  its  retreat  there  ensued  the  long  years 
of  the  next  Interglacial  period  (see  Fig.  D,  PI.  I).  In  southern  Asia  developed 
the  Iberian  race,  which  gradually  expanded  and  drove  the  Mousterians 
away  on  all  sides.  Man  had  become  accustomed  to  a  cooler  climate,  so 
that  we  find  the  Mousterians  fleeing  to  the  northeast  and  ultimately 
reaching  America  via  the  Bering  Corridor.  I  am,  however,  disposed  to  fix 
their  entry  into  the  unoccupied  continent  about  the  time  of  the  last  (Wiirm) 
Ice  Age,  about  100,000  years  ago. 

During  this  Interglacial  period  Mousterian  man  occupied  western  Europe 
and  the  Malayan  region.  The  latter  was  much  larger  than  it  is  today; 
but,  since  no  true  mammals  ever  reached  Australia,  it  seems  likely  that  there 
was  always  a  wide  break  somewhere  between  Java  and  New  Guinea. 

Bean  has  shown  that  the  aboriginal  folk  all  through  the  Philippines  belong 
to  this  Mousterian  (Australoid)  migration, *•  possibly  mixed  with  the 
Negrito. 

The  Wurm  Ice  Age 

As  the  last  ice  sheet  advanced  it  drove  forth  the  Aurignacian  and  Iberian 
peoples  (see  Fig.  E,  PI.  I).  They  spread  fairly  uniformly  to  the  west,  south, 
and  east.  They  occupied  the  warm  park  lands  especially  in  central  India 
and  around  the  Mediterranean.  Large  tribes  must  have  moved  to  the 
northeast  with  the  retreat  of  the  Wiirm  Ice  Sheet,  so  that  possibly  there  were 
more  Iberians  (including  the  earlier  Aurignacians)  in  Manchuria  and  the 
vicinity  than  anyt^’here  else. 

At  this  date  we  may  picture  the  scattered  Mousterians  spreading  through 
North  America  and  through  Malaya  into  northern  Australia.  Probably 
they  marched  along  the  New  Guinea  tract,  which  was  undoubtedly  much 
broader  and  lower  at  this  time.  The  trade-wind  desert  now  occupied  most 
of  northern  Australia.  Probably  New  Caledonia  was  nearly  joined  to 
New  Guinea,  for  the  early  Melanesian  folk  reached  the  former  place  pre¬ 
sumably  before  navigation  was  of  a  high  order.  In  a  later  section  I  discuss 
the  possibility  of  some  low-statured  peoples  (Aurignacians)  forming  part  of 
this  migration. 

The  Azilian  Age 

This  was  pre-eminently  the  age  of  great  migrations  (see  Fig.  F,  PI.  I). 
The  climate  was  becoming  much  warmer,  and  towards  the  close  of  this  age 


x  R.  B.  Bean:  The  Racial  Anatomy  of  the  Philippine  lalandert.  Philadelphia  and  London.  1910.  p.  333. 
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(alK)Ut  40,oo()  B.  C.)  there  is  no  douht  that  in  general  it  was  warmer  than 
at  present  in  teni|x*rate  regions.  The  great  feature  of  this  period  was  the 
broad  corridor  extending  from  Silxria  to  North  America.  It  was  quite 
free  from  ice,  and  the  southern  Ixirder  in  summer  was  no  doubt  a  pleasiuit 
land  resembling  Scotland.  The  absence  of  the  Polar  current  which  now 
chills  eastern  Siberia  would  also  greatly  contribute  to  this  result. 

Meanwhile  the  Ar>'an  and  Mongolian  iK*oples  were  arising  in  Central 
.\sia  and  spreading  forth,  pushing  the  Il)erians  ever  outward.  It  is  certain 
that  the  interior  of  Asia  altered  completely  in  character  during  early  Neo¬ 
lithic  times.  The  great  mountains  rising  to  the  south  gave  an  excessive 
rainfall  to  northeastern  India  l)Ut  deprive<l  the  Tarim  Basin  and  Tiliet  of 
the  most  vital  factor  in  civilization. 

Hence  we  find  a  resistless  pressure  outward  on  the  part  of  all  the  folk  of 
Asia.  The  greatest  migrations  occurred  to  the  northeast,  where  the  resist¬ 
ance  was  least.  For,  as  the  first  Ilxrians  reached  .-Kmerica,  they  would 
find  a  glorious  countr>’  improving  in  climate  and  fo<xl  supply  the  farther 
they  move<I  to  the  south.  One  can  picture  a  “stanifHxlc”  of  peoples  such 
as  the  world  had  never  seen  Ix'fore  and  can  never  see  again.  Only  a  few 
helpless  Mousterians  would  flit  through  the  W(kx1s  ahead  of  them. 

Movkme.nts  in  .\mkric  a 

'File  w(HKllands  would  offer  a  much  more  tempting  corridor  and  a  better 
f<HKl  supply  than  the  oix*n  prairies  to  the  east.  Hence  we  may  picture  the 
llxTians  moving  almost  due  south  at  any  rate  as  far  as  Mexico  before  they 
curvtxl  round  to  the  east. 

It  seems  probable  that  the  topography  of  Central  .America  was  very 
different  in  .Azilian  times.  .As  Huntington  has  shown,  the  climate  was 
Ix'tter  than  it  is  now  even  within  historic  times.  Probably  the  migration 
zones  themselves  offer  the  l)est  argument  in  support  of  an  easy  land  route 
Ixtween  the  two  continents.  We  find  a  parallel  distribution  of  peoples.  In 
Ixith  the  northern  and  southern  continent  the  broad  “main”  corridor  lay 
along  the  oix?n  uplands  of  the  west,  while  the  more  primitive  tribes  were 
prt'sst'd  to  the  east  away  from  the  main  route. 

The  Iberians  in  Europe  and  .Africa 

The  llierians  occupied  Egypt  and  almost  the  whole  of  Europe.  They 
were  a  people  with  much  architectural  skill,  the  builders  of  the  megalithic 
monuments.  These  monuments  are  found  almost  all  over  the  world  save 
where  the  lower  races  have  held  their  ground.  Thus  we  get  them  not  only 
where  Iberian  folk  still  remain  but  also  throughout  central  and  eastern 
.Asia  and  through  Russia,  where  there  are  no  Iberian  peoples  today.  This 
fact  seems  to  me  to  prove  conclusively  that  the  Megalithic  folk  were  by  no 
means  a  coast-loving  people,  moving  eastward  from  North  .Africa  to  Poly- 
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iiesia  and  America,  as  Elliott  Smith  suggests,  but  were  one  of  the  major 
migrations  that  spread  centrifiigally  from  Central  Asia  in  all  directions. 

In  Africa  they  followetl  the  main  corridor  down  the  open  park  lands  of 
the  east;  and  their  forerunners,  the  Hottentots,  ultimately  reached  the 
e.vtreme  south.  Here  they  were  isolated  by  the  huge  numbers  of  Bantu 
who  pressed  across  their  track  (from  the  northwest)  at  a  much  later  date. 
I'he  Hottentot  in  fact  represents  ver\’  closely  what  is  called  an  “outlier”  in 
geological  language. 

Place  of  the  Se.mites 

The  Semites  were  probably  the  highest  development  of  the  Ibero-Hamitic 
migrations,  rather  than  the  lowest  of  the  Ar>an  peoples.  The  merging  of 
the  Libyan  Hamites  into  the  Semites,  and  the  much  greater  differences 
Ix'tween  Semitic  and  Ar\an  languages  corroborate  this.  Moreover,  in 
Melanesia  we  seem  to  get  a  closer  relation  between  the  Iberian  and  Semitic 
zones  than  with  the  later  tribes  of  New  Britain  who  are  early  Aryan,  I 
U'lieve  (see  also  the  lava-flow  analogy.  Fig.  9). 

The  Semites  and  Iberians  are  closely  linked,  the  former  being  a  late 
variety  with  many  striking  customs  which  they  have  carried  all  over  the 
world.  Hence  has  arisen  the  myth  of  the  Lost  Ten  Tribes.  The  Jews 
proper  are  a  small  tribe  who  migrated  from  Palestine  within  the  last  two  or 
three  thousand  years;  but  the  allied  Semitic  migration  reached  America 
alx)Ut  50,000  years  ago,  while  various  isolated  tribes  of  the  same  type  were 
probably  first  planted  in  portions  of  eastern  Asia  nearly  100,000  years  ago. 
1  shall  deal  with  the  evidence  linking  these  pre-.Ar\an  (Semitic)  folk 
together  in  a  later  section. 

loiter  the  Aryan  peoples  also  poured  into  America  during  early  Neolithic 
times.  Ethnology  has  not  only  developed  very  recently  but  also  only  among 
the  white  folk  of  western  Europe,  so  that  they  naturally  called  their  own 
kin  the  “ I ndo- Aryans.”  But  2,000  years  ago  an  impartial  ethnologist 
would  probably  have  termed  the  western  Europeans  an  unimportant 
offshoot  of  the  great  family  of  olive-white  peoples  with  an  index  near  78. 
which  moreover  he  might  reasonably  have  named  the  “Indo-.Amerind” 
family. 

Early  Alpine  Folk  in  Europe 

It  seems  probable  that  the  first  Asiatics  in  Europe  were  .Alpine  folk  who 
had  short  heads  (83-85)  and  who  moved  along  the  central  highlands 
towards  the  close  of  the  Azilian  period.  They  brought  in  a  new  culture  not 
necessarily  equal  to  that  of  the  African  longheads.  As  I  explain  later,  it 
seems  to  me  almost  certain  that  they  spoke  a  primitive  Aryan  tongue  allied 
to  the  Galcha  of  the  Pamirs.  We  find  these  folk  in  the  mountain  regions  of 
France  and  Switzerland  as  the  Cevenole  and  Ladin  peoples.  I  expect  that 
a  similar  primitive  structure  and  vocabulary  will  be  found  to  ally  the 
Ladin,  Romansh,  Illyrian,  Ossete,  Armenian,  and  Galcha  languages;  but 
I  can  find  little  data  on  the  subject  (see  Ijelow). 
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A  few  of  these  early  Alpine  folk  reached  Britain,  where  they  built  the 
round  barrows.  But  this  was  much  later  (in  the  Bronze  Age),  and  they  made 
no  permanent  impression  on  our  dolichocephalic  race. 

I^RKHisTORic  Age  and  Later 

The  chief  stimulus  to  change  and  migration  of  late  years  has  lx?en  the 
desiccation  of  Central  Asia.  This  is  shown  by  the  researches  of  Sven  Hwlin, 
Huntington,  Sir  Aurel  Stein,  and  in  fact  by  all  who  have  traveled  in  Tibet, 
Mongolia,  Turkestan,  and  Persia. 

Many  thousand  years  before  Christ  the  Chinese  started  to  move  down 
from  the  Tarim  Basin  through  the  “Jade  Gate”  to  cccupy  the  uppt'r  basin 
of  the  Hwang  Ho.  To  my  mind  they  represent  perhaps  the  latest  develop¬ 
ment  of  the  human  race.  The  conquering  Chinese  of  this  early  ixtIckI  were 
much  more  brachycephalic  than  the  mixed  race  which  now  occupies  the 
south  and  east  of  China.  It  is,  however,  this  latter  class  which  is  best 
known  to  the  foreigner,  and  they  have  usually  been  taken  as  of  pure  Chinese 
blood.  But  the  invaders  (with  an  index  around  87)  found  China  in  the 
hands  of  Ar\’an  and  Iberian  races,  of  whom  many  still  surx'ive  in  southern 
China.  Some  of  these  are  the  Miao-tse,  I>olo,  Hakka,  \'ao,  Li,  and  Minchia 
trilxs. 

The  Chinese  set  in  motion  the  Tungus  and  allied  peopile,  who  again  found 
in  the  great  corridor  \  ia  the  Bering  region  the  line  of  least  resistance.  Prob¬ 
ably  other  triljes  had  precedetl  them  all  through  Neolithic  times.  These 
Mongolian  hordes  with  cephalic  indices  from  83  to  88  moved  along  the 
western  plateau  of  North  America  right  down  into  Patagonia,  where  they 
are  typically  represented. 

They  have  indeed  made  but  two  important  incursions  from  the  main 
corridor.  The  first  is  the  great  Shoshone-Muskogean  migration  which  has 
taken  brachycephalic  Amerinds  to  Florida  and  to  l^ake  Michigan.  The 
second  is  the  Carib  incursion  along  the  northern  coast  of  South  America. 

Although  the  brachycephalics  (83-88)  are  fairly  uniformly  distributed 
along  the  plateaus,  there  is  strong  evidence  of  surges  from  earlier  peoples 
across  their  main  path.  Thus  the  Salishan  peoples  are  probably  of  earlier 
origin  (80-82)  and  occupy  British  Columbia. 

The  Shatter  Belts 

The  last  migrations  have  apparently  been  by  far  the  most  violent.  They 
have  found  the  world  already  occupied  by  more  or  less  settled  trilies,  and 
in  consequence  a  tremendous  clashing  and  breaking  up  of  races  has  occurred. 
This  is  especially  marked  in  those  regions  for  which  I  suggest  the  name 
“Shatter  Belts”  (Fig.  I,  PI. I).  The  main  line  of  disruption  occurs  all  along 
the  Great  Corridor  from  the  Malayan  region  through  China,  eastern  Siberia, 
and  the  western  coast  of  America.  Here  the  debris  of  primitive  tribes  is 
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KlO.  2 — The  “Sliatter  Belt’ of  the  wietern  coast  of  North  America.  Ethnically  and  linguistically  the  term 
’shatter  belt’  is  applied  to  a  region,  marginal  to  main  routes  of  migration,  occupied  by  a  “mosaic’  of  tribe  s.  The 
tribal  distribution  shown  above  is  from  the  map  by  J.  \V.  Powell  (revised)  accompanying  “Indian  Population 
in  the  United  States  and  .Alaska,  igio,’  Bureau  of  the  Census,  1915.  The  linguistic  families  in  the  shatter  belt 
are  (besides  .Athapascan  and  Salishan):  (i)  Tlingit,  (j)  Haida,  (3)  Chimmesyan,  (4)  Wakashan.  ($)  Chimakuan, 
(6)  Chin<M>kan,  (7)  Waiitatpuan,  (8)  Kalapexiian.  (0)  Yakona,  (lO)  Kusan,  (11)  Takelma,  (12)  Klamath,  (13) 
Shastan.  (14)  Quoratean,  (15)  Weitspekan,  (16)  Wishoskan,  (17)  Chimarikan.  (18)  Yanan,  (to)  Wihtun,  (20) 
Yukian,  (21)  Porno,  (22)  Maidu,  (23)  Washoan,  (24)  Mexjuelumnan.  (25)  Costanoan,  (26)  Ksselenian,  (27) 
Salinan.  (28)  Yokuts,  (29)  Chumashan,  (30)  Seri.  Notice  especially  the  .Athapascan  portion  of  the  mosaic  sep¬ 
arated  from  the  main  tribe  by  the  migration  of  brachycephalic  Siouan  and  Shoshonean  along  the  main  corridor. 
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scatteml  like  scum  left  by  a  great  wave.  Perhaps  a  closer  simile  is  the  line 
of  shattered  and  altered  rocks  which  marks  the  course  of  a  great  line  of 
disruption  in  the  earth’s  crust. 

We  find  the  mixetl  races  of  the  Malayan  region  inextricably  tangled. 
The  Ainu  and  the  Paleo-Asiatics  occur  in  northeastern  Silx?ria.  Down  the 
coast  of  British  Columbia  and  California  are  four  times  as  many  distinct 
tribes  as  in  the  rest  of  North  .America.  The  small  dolichocephalic  tril)es 
of  California  have  been  pushed  to  the  west  by  the  stronger  brachycephalic 
folk.  The  important  tribes  of  Athapascans  of  New  Mexico  are  longheads, 
as  are  also  many  of  the  Piman  trilies  of  Mexico  (see  Fig.  2). 

I’robably  each  of  these  shattered  American  tribes  has  a  counterpart 
in  the  broader  territory  of  the  eastern  peoples.  We  know  that  this  is  true 
of  the  Athapascans  of  Oregon  and  of  the  northern  Plains.  It  is  highly 
proljable  that  the  Salishan  folk  were  originally  connectetl  with  some  of  the 
(Sioux?)  tril)es  of  Iowa  and  Dakota.  The  Seri  (76)  of  the  Gulf  of  Cali¬ 
fornia  are  most  mar\  elously  preser\  ed,  and  the  congeners  of  these  ll)erian 
people  will  probably  l)e  found  in  the  extinct  Hurons  of  the  far  east,  or 
possibly  in  the  Tupi-Guaranf  jieople  of  South  America.  Similarly  we  get 
Pano  (in  the  Huallaga  and  Maranon  basins)  in  the  north  and  Yahgan 
in  the  south  of  South  America,  Bororo  in  Matto  Grosso  and  Tehuelche  in 
Patagonia  as  probable  disrupted  pairs  in  the  southern  continent. 

In  South  America  there  is  another  shatter  lielt,  where  the  more  primitive 
tribes  are  driven  down  against  the  impenetrable  forests  of  Brazil  from  their 
old  highland  homes.  A  crescentic  l)elt  of  minglerl  tribes  is  shown  by  Cham- 
l>erlain‘’  in  his  ethnological  map  of  South  America.  It  starts  in  Colombia 
l>etween  the  Chilx-ha  and  Carib  regions.  It  continues  southward  iK^tween 
the  AymarA  and  Arawak  (forest)  tribes.  It  curves  round  to  the  east  al)out 
the  Tapuyan  tribes  of  eastern  Brazil. 

In  the  Old  World  the  finest  example  is  perhaps  in  the  Caucasus,  where 
Ripley  shows  a  whole  series  of  peoples  f.om  the  longhead  Kurds  (77)  and 
Tates,  through  the  .\lpine  Abkhasians  (probably  from  the  Altai  Moun¬ 
tains)  and  Ossetes  (81-82;  from  the  F’amirs  center)  to  the  Armenians 
(85;  from  the  Pamirs)  and  Mongol  Tatars  (from  the  Altai  center).  Another 
such  belt  occurs  along  the  margin  of  the  Abyssinian  Highlands  where 
Sudanese,  Bantu,  Hamitic  and  Semitic  tribes  clash  together. 

Later  .Aryan  and  Mo.nxk)liax  Migrations 

The  great  Polynesian  migration  occurred  probably  as  a  result  of  the 
Chinese  thrust  from  Central  Asia.  Linguistic  and  ethnological  data  link 
the  Polynesians  with  the  Koreans,  Japanese,  Formosans,  Indonesians,  and 
Javanese.  Legends  and  genealogies  show*  that  about  the  dawn  of  our  era 
the  early  Polynesians  were  among  the  Malay  islands.  By  450  A.  D.  they 

>’  A.  F.  CharabrrUin:  Linguistic  Stock*  of  South  American  Indian*,  with  Distribution-Map.  Amer.  Antkro- 
toiotia,  Vol.  IS  (N.  S.).  1913,  pp.  336-247. 
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had  reachctl  Samoa  and  by  850  A.  D.  Tahiti.  Somewhat  before  this  one 
U)ld  Polynesian  had  reachetl  Polar  ice  in  his  huge  war  canoe.  In  1175  1). 

the  primitive  Moriori  (77)  were  driven  out  of  New  Zealand  to  the  Chatham 
Isles.  No  doubt  New  Zealand  was  first  reacherl  several  hundred  years 
Indore  this.  Tahiti  seems  to  have  been  a  center  of  dispersal,  as  Percy 
Smith  has  pointetl  out  in  his  interesting  book  “Hawaiki.”  We  must  how¬ 
ever  rememl)er  that  Melanesians  preceded  the  Polynesians  to  many  of 
these  islands  at  a  much  earlier  date. 

No  doubt  the  early  Mongolian  folk  of  China  and  Japan  were  equally 
skillful  sailors.  It  seems  possible  that  some  of  the  triljes  migrated  to  Amer¬ 
ica  al)out  the  same  time.  The  resemblances  Ijetween  the  cultures  of  the 
Haida  (82)  and  the  Polynesians  (80-83)  have  often  been  pointetl  out. 
Moreover,  just  as  in  Europe  the  Alpine  roundheads  (83)  in  part  precetled 
the  Teuton  longheads  (77),  so  we  may  perhaps  see  stmiething  of  the  same 
sort  of  anachronism  in  British  Columbia;  i.e.  that  the  Salishan  “spearhead” 
|x*netrated  the  more  brachycephalic  surrounding  tril^es  instead  of  pre¬ 
ceding  them,  as  is  almost  invariably  the  case  (see  Fig.  2). 

It  is  only  so  late  as  1200  B.  C.  that  the  .Aryans  first  apiHjar  in  Eurojx'an 
histor>’.  Their  exploits  are  sung  in  Homer,  who  descril)es  the  wars  lietween 
the  Trojan  (dolichocephalic)  Pelasgians  and  the  Aryan  (brachycephalic) 
Achaeans.  The  latter  entered  Europe  by  the  Cral  route. 

We  may  picture  the  Goidels  (76-77)  at  an  even  earlier  time  moxing 
to  the  northwest  perhaps  from  Africa  and  ultimately  reaching  Ireland. 

1  hen  came  the  Brythons  (77),  possibly  via  the  Danulje,  who  also  settletl 
in  Britain.  Both  these  peoples  found  Iberian  Piets  in  the  countrx’  before 
them.  The  Itali  who  came  down  into  Italy  from  the  north  were  very 
largely  composerl  of  Alpine  folk.  They  merged  with  the  Iberian  Etruscans 
and  founder!  the  Roman  Empire.  Many  Arxans  (Dorians,  .Achaeans) 
invaded  (ireece  and  displaced  the  Iberian  (Mycenaean)  civilization.  The 
Teutons  advanced  from  southwestern  .Asia  along  the  northern  plains  of 
Europe  and  sent  an  offshoot,  the  .Anglo-Saxons  (79),  into  England  al)out 
500  .A.  D. 

The  migrations  of  the  Keltae  were  both  earlier  and  later  than  those 
descrilxxl  above.  The  Keltae  are  an  .Alpine  brachycephalic  race  (83- 
88)  akin  to  the  Cevenoles  and  in  no  sense  akin  to  the  dolichocephalic 
(k)ulcls  and  Biy  thons,  who  are  also  unfortunately  calletl  Kelts.  They  dis¬ 
possessed  Iberian  p)eople  in  France,  central  Europe,  and  probably  in  the 
north  of  Sp)ain.  I  shall  refer  to  the  relation  of  the  Keltae  to  the  Teuton 
and  Romance  peoples  in  a  later  section. 

The  Slavs  (82)  are  certainly  an  .Alpine  race  allied  to  the  Keltae,  who 
invaded  Europe  (including  Germany  and  Greece)  in  historic  times. 

The  first  true  Mongol  invasions,  those  of  the  Huns,  occurred  in  the  fourth 
century  liefore  Christ.  The  Lapps  are  also  a  Mongol  race  who  have  long 
dwelt  in  northern  Europ)e.  The  Finns  are  allietl  to  the  Slav's  but  came 
from  far  to  the  east  of  the  latter.  Hence  their  language  is  .Altaic  not  .Aryan. 
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Part  IV 

The  Evolution  of  Culture 

This  is  a  phase  of  science  which  has  been  treated  ver>’  fully  in  many 
notable  volumes.  I  prop>ose  here  merely  to  discuss  its  relation  to  the 
migration  zones  already  described.  There  have  l)een  many  suggestions 
that  similarity  of  custom  implies  a  common  origin;  but  w'here  the  custom 
alone  is  considered  it  has  not  been  hard  for  opponents  to  show  that  the 
similarity  of  custom  may  l)e  due  to  the  common  tendency  of  all  races  to 
evolve  into  higher  types.  I  hop)e  that  I  shall  be  able  to  demonstrate  that 
in  most  cases  these  characteristic  customs  accompany  marked  anatomical 
resemblances.  This  union  of  such  dissimilar  criteria  must  surely  point  to  a 
common  ancestry  of  the  sev'eral  p>eoples  concerned. 

Zone  I,  Negrito  Type 

It  is  very  difficult  to  correlate  the  Negritos,  for  two  reasons.  In  the  first 
place  they  are  very  shy  and  have  nowhere  l)een  adequately  investigated. 
In  the  second  place  there  seems  little  doubt,  as  I  have  previously  remarked, 
that  there  are  no  true  Negritos  left. 

Dr.  Hirkner  believes  that  there  are  varying  stages  of  dwarfishness  and 
that  the  Asiatic  Negritos  are  only  partially  dwarfed.  Some  of  the  pygmies 
have  the  limb  proix)rtions  of  children  rather  than  those  of  adults;  and,  as 
Duckworth  logically  suggests,  these  would  seem  to  l)e  the  most  primitive.** 
In  the  latter  case  the  legs  are  shorter  and  the  trunk  longer  than  normal,  and 
such  features  occur  in  the  Uganda  Negritos. 

There  seems  no  doubt  that  the  Tasmanians  were  Negrito  half-castes 
with  the  Dravidian  Australians.  As  Sollas  shows,  the  low  cranial  vault 
occurs  in  75  per  cent  of  the  Tasmanian  skulls,  in  65  p>er  cent  of  the  South 
Australian,  in  40  ix?r  cent  of  the  Victorian,  in  26  per  cent  of  those  in  New 
South  Wales,  and  in  only  3  per  cent  in  the  highest  Queensland  aborigines. 
The  language  of  the  Victorian  Kurnai  and  Narrinyeri  is  also  allied  to  the 
Tasmanian.  The  latter  people  were  collected  together  in  1835  and  only 
numbered  203.  In  1847  there  were  48;  in  1854,  16;  in  1865,  four  women; 
and  the  last  (Truganini)  died  in  1877.  There  are,  however,  a  numlxjr  of 
half-castes  (with  some  white  blood)  still  alive  on  Flinders  Island  in  Bass 
Strait. 

The  Pure  Negrito  Extinct 

There  is  no  doubt  that  similar  racial  annihilation  has  often  occurred  in 
the  history'  of  man.  To  my  mind  this  explains  why  we  find  no  dwarf 
negroid  with  peppercorn  hair  (i.e.  Negritos)  with  a  lower  head  index  than  73. 
The  stronger  Negro  stock  of  Melanesia  and  of  the  Guinea  Coast  have 


"  Duckworth,  op.  cU.,  pp.  483  «  stq. 
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skulls  with  indices  of  70  or  lower.  These  Negroes  are  purer  races  than  the 
Negrito  of  today  but  have  been  evolv'ed  later  than  the  original  (extinct) 
Negrito. 

The  culture  of  these  (half-caste)  Negritos  is  always  low  but  varies  with 
the  proportion  of  foreign  blood.  The  culture  of  the  Tasmanians  may  be 
taken  as  representative  of  the  lowest.  They  usually  went  naked  but 
occasionally  w’ore  skins.  They  gashed  themselves  as  a  sort  of  primitive 
ornamentation.  They  built  nothing  so  useful  as  the  Australian  “wurley,” 
though  the  Tasmanian  climate  was  much  colder  (55°  F.).  They  used  plain 


Table  II — Negritos  and  .\llied  Folk 
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(Veddah) 

7«.5 
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wooden  spears  and  clubs  and  rough  stone  scrapiers  and  choppers.  They 
had  a  rude  raft  like  the  Californian  balsa,  which  probably  enabled  them  to 
cross  the  narrow  seas  from  .■Xsia  to  .Australia. 

In  Africa  there  are  many  grades  of  Negrito  from  the  Batw’a,  Bambute, 
and  Akka  up  to  the  Bushman  (the  last,  however,  are  more  properly  con¬ 
sidered  with  the  Aurignacians  or  primitive  Ux?rians).  Similar  variation  is 
found  in  the  southeast  of  Asia.  The  Kalangs  of  Java  are  now  extinct  but 
were  extraordinarily  simian  in  appearance.  The  .Andaman  Islanders 
resemble  the  Tasmanians  in  their  low  culture.  The  Sakai  and  Semangs 
of  Malay  have  a  considerable  amount  of  Malay  blood  in  their  veins,  but 
the  latter  show  extreme  prognathism.  Many  of  them,  like  the  Tapiro  of 
Papua,  are  quite  wild  and  keep  aloof  from  civilization. 

The  .Aeta  of  the  Philippines  hav'e  a  head  index  of  82  w'hich  is  much 
superior  to  that  of  most  Britishers  (78).  They  are  undoubtedly  Mongolian- 
.Negrito  hybrids.  Some  of  these  Negritos  are  thus  brachycephalics,  and 
naturally  the  higher  hybrids  are  the  least  shy  and  therefore  the  l)est  known 
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It  seems  wrong,  however,  to  say  that  this  primitive  human  type  is  normally 
brachycephalic,**  for  the  more  primitive  Negritos  are  precisely  the  more 
dolichocephalic.  They  are  already  known  with  indices  as  low  as  73  (New 
Britain)  and  74  (Tasmania),  and  we  may  yet  discover  fossil  examples  of 
their  crania  below  69. 


Zone  II,  the  Negro  Race 

There  are  two  well-defined  regions  occupied  by  the  lowest  Negro  races. 
In  Africa  are  the  Sudanese  and  West  Coast  races,  in  the  Australasian  region 
are  the  Melanesians  and  Papuans  from  New  Caledonia  to  New  Guinea. 
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Figures  ere  Cephalic  Indices 
<  Directions  of  Migrations 


Fig.  3 — Maps  shnwinR  the  diatribution  oE  races  in  Africa  and  Australasia  (generalized).  The 
parallelism  suggests  that  the  center  of  dispersion  li<a  symmetrically  between  them.  i.e.  in 
Central  .Asia. 


These  resemble  each  other  ver>’  closely  in  physical  characteristics,  as  the 
following  table  shows.*® 

It  is  necessary  to  remember,  however,  that  the  Melanesian  region,  small 
as  it  is,  is  occupied  by  the  representatives  of  many  major  races  (see  Figs.  3 
and  10). 

If  the  separation  of  the  two  lowest  Negro  typ)es  occurred  in  the  Mindel 
Ice  Age  or  thereabouts — as  I  postulate  earlier — there  is  not  much  likelihood 
of  any  great  resemblance  in  the  customs  of  the  tw'o  folks.  Almost  everything 
characteristic  must  hav’e  develop)ed  since  that  date,  except  the  anatomical 
features  mentioned  previously.  But  in  the  drum  language  and  in  the  totem 
and  brotherhood  institutions  we  have  undoubted  similarities  between  the 
lower  Melanesians  and  the  West  African  blacks.  The  primitive  (i.e.  com¬ 
plicated)  nature  of  the  structure  of  the  languages  is  common  to  both;  but, 
in  view  of  the  little  knowledge  which  we  pxissess  on  these  jxjints,  one  cannot 
stress  this  analogy. 


■*  A.  H.  Keane:  Ethnolog>'.  Cambridge,  1805,  P-  743. 

"  -After  De  Ouatrefage*  from  Keane's  “Ethnology,"  p.  Z64. 
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A  more  interesting  and  suggestive  parallel  is  shown  by  the  geographical 
distribution  of  all  the  races  in  these  two  contrasted  regions  (see  Fig.  3). 
T\  pical  Ar>’ans  (77-80)  are  rare  in  both. 

The  true  Papuans  and  western  Melanesians  (who  also  speak  Papuan), 
with  a  head  index  about  72,  have  all  the  character  of  the  lowest  Negroes. 


Table  III — Parallels  Between  the  African  and  .Australasian  Negroes 


Cephalic 

Cranial 

Facial 

Hair 

1 

Skin 

Index 

Capacity 

Index 

Color 

Central  .Africans 

71.2 

1,424  c.c. 

70 

Woolly 

j  Chocolate  to  sooty 

Melanesians 

70.4 

1,412  c.c. 

69 

Woolly 

Chocolate  to  sootv 

1 

They  are  very  excitable,  voluble,  and  laughter-loving  and  even  more  cruel 
than  the  African  Negro.  In  Ixith  cases  it  seems  possible  that  early  closure 
of  the  sutures  of  the  skull  prevents  the  growth  of  the  brain.  The  Papuans 
of  Astrolabe  Bay  could  not  kindle  an  extinguished  fire  and  often  ate  their 
food  raw.  Cannibalism  is  still  rife  in  the  interior  of  Papua.  They  have  the 
most  primitive  social  institutions,  and  even  totemic  systems  are  undevelopeil 


Table  IV’ — Race  Parallels  in  .Africa  and  Aistralasia  * 


Cephalic 

Index 

Race 

Environment 

-Africa 

Malay-.Al'stralasia 

?  j 

Negrito  (a) 
(b) 

Forests 

Cooler  lands  in  ex¬ 
treme  south 

Batwa,  etc. 
(Bushmen?) 

Tapiro,  .Aeta,  Kalangs 
Tasmanians 

71 

Lower  Ne¬ 
gro 

Equatorial  forests 
and  park  lands 

Peoples  of  Guinea 
and  Upper  Nile 

New  Ciuinea 

Southern  Melanesia 

73 

Higher  Ne¬ 
gro 

Cooler  park  lands  ] 

Bantu  j 

.Australian 

75  to 

77 

Hamitic 
and  Se¬ 
mitic 

Curving  around  to 
east  of  Negroes 
and  equatorial 
forests 

Ethiopians 

Masai 

Hottentot 

Igorots  and  Microne- 
sian 

1  Higher  Melanesians 

1  Solomon  Islanders 

bo  to 

85 

Aryan  and 
later  sea¬ 
farers 

Islands  to  east 

Hova  of  Mada- 
1  gascar 

Polynesians 

i 

*  The  MeUnetians  can  be  divided  into  four  main  grouix.  The  most  primitive  (71-73)  live  in  the  south  in 
Fiji,  the  New  Hebrides,  and  New  Caledonia.  The  next  group  (73-75)  occupies  the  eastern  end  of  Papua  and  the 
Dentrecasteaux  Isles.  The  cephalic  index  of  the  Solomon  Islanders  is  variable  round  77;  and  that  of  the 
Papuan  coast  peoples  from  Hall  Sound  to  South  Cape  is  around  79.  .Allied  to  the  latter  are  the  Bismarck  group. 
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for  the  most  part.  There  is  a  tendency,  however,  to  accept  some  animal, 
e.g.  a  crocodile,  as  a  “god.”  In  the  Loyalty  Isles  their  gods  are  mostly 
evil  and  (as  among  some  of  the  Bantu  folk)  harrow  the  whole  life  of 
the  tribesman. 

In  .-Xlrica,  owing  to  his  proximity  to  the  Hamitic  trilies  and  especially  as 
a  result  of  Moslem  i)roselytizers,  the  Negro  has  developerl  a  relatively 
high  culture.  Hut  where  this  stimulus  is  absent  he  is  much  the  same  as 
his  long-lost  brother  the  Papuan  of  New  (»uinea. 

The  Bantu  have  no  close  homologue  in  Australasia.  The  .Australian  has 
much  the  same  cephalic  index  (74),  but  the  hair  is  curly  and  not  woolly 
like  that  f)f  the  Bantu.  No  doubt  the  .African  is  the  more  primitive  bio¬ 
logically,  but  there  is  no  comparison  in  the  cultures  of  the  two  peoples. 
Nothing  is  so  dangerous  to  a  px.'ople  as  complete  isolation.  The  natural 
barrier  which  preserved  the  Australian  alK>riginals  from  invasion  also 
resulted  in  their  remaining  in  the  siime  low  state  of  civilization  for  kk),(X)o 
years.  .At  the  first  approach  of  a  more  progressive  race  they  have  almost 
vanishe<l  from  the  face  of  the  earth. 

'I'here  is  a  fairly  close  connection  iK'tween  the  West  Coast  Negroes  and 
the  Bantu.  The  Wolof  of  Ciuinea  and  the  Bantu  language  are  some¬ 
what  akin.-*  Mandingt)  and  Bcchuana  have  similar  totems.  The  Bantu 
religion  is  ancestor  worship  in  the  east  and  spirit  worship  in  the  west. 
Throughout,  however,  there  is  a  strong  Ix'lief  in  witchcraft  and  in  gross 
suix*rstitions.-* 

Zone  III,  the  Mousteri.vx  Races 

The  most  primitive  examples  of  this  zone  are  found  in  the  .Australian 
alK)riginal.  Though  the  latter  is  remarkably  homogeneous,  yet  there  are 
three  major  groups.  The  V’ictorian  and  South  .Australian  coast  blacks 
seem  to  have  l)een  the  most  primitive  as  stated  previously.  For  instance 
they  have  no  class  organization. 

The  tril)es  of  inland  Queensland,  inland  New  South  Wales,  and  South 
.Australia  have  maternal  descent,  and  few  of  them  use  the  womerah  (sp)ear- 
thrower).  The  tril)es  of  the  northern  coasts  and  of  the  whole  western 
plateau,  as  well  as  those  of  the  New  South  Wales  coast,  have  paternal 
descent  and  use  womerahs.  It  is  ver>’  difficult  to  decide  which  of  the  two 
latter  groups  is  the  earlier.  Graebner  links  the  womerah-users  and  clans 
using  paternal  descent  with  the  West  Papuans;  and  the  maternal  clans 
with  the  less  primitive  northeastern  Melanesians.***  I’sually  paternal 
descent,  implying  that  the  father  of  the  child  is  known,  is  the  latest  develop¬ 
ment  (see  Fig.  4). 

.As  regards  means  of  navigation,  there  is  a  natural  progression  from 
southwest  to  northeast.  From  Shark  Bay  to  .Adelaide  there  are  no  Ixiats. 

"  H.  H.  Johnston:  Note  on  a  paper  by  E.  H.  L.  Schwarz  on  'The  Orisin  of  the  Hererot  and  Ovambo.* 
Gtotr.  Journ.,  Vol.  54,  1919.  pp.  49-5*. 

B  A.  H.  Keane:  Man  Past  and  Preaent,  rev.  edit.,  Cambridge,  I9>0,  p.  85. 

■Graebner:  .Anthropologie,  191J 
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Along  the  northwestern  coast  are  rafts  only  (as  also  near  Hurketown,  k}.). 
In  the  next  zone  is  the  bent-bark  canoe  of  Victoria.  Then  comes  the 
sewn-bark  canw  of  W’yndham  (\V.  A.),  the  (lulf  of  CariK'ntaria,  and  the 
Hast  Queensland  coast.  Lastly  are  the  w(K)den  canoes  of  Darwin  and  the 
outrigger  canoe  of  Cape  York  I’eninsula. 

The  totem  in  Australia  (see  Fig.  5a)  usually  represents  an  animal,  from 
which  the  tribe  is  l)elieved  to  f)e  descended.  The  name  passes  to  the  next 
generation  either  by  paternal  or  maternal  descent.  The  totems  are  often 


I  .  j  SoM  Extgmal  Culture' 
Wholly  Pitemal  Descent ' 
OieHy  Metemal  Descent  . 
fXSk  Tesitienian  Culture  ^ 


Fig.  4 — The  chief  culture  zones  in  .Australia.  Social  groupinx  (descent),  language,  navigation, 
etc.,  are  the  bases  of  classification  (after  Sollas,  Curr,  and  Graebner). 

arranged  in  two  classes  which  specifically  control  the  exogamous  marriages. 
Initiation  is  marked  by  bull-roarer  music,  and  usually  includes  kntxrking 
out  teeth  or  (in  the  paternal-descent  region)  circumcision.  Fire  ordeals, 
i.e.  kneeling  on  burning  fagots,  etc.,  are  common.  Belief  in  magic  is 
universal,  while  the  wizard  is  credited  with  iK'ing  able  to  suck  out  illnesses 
and  remove  “jxfison  sticks.”  This  latter  custom  is  found  in  alnifist  all 
primitive  cultures. 

After  a  death  the  widow  l)esmears  her  head  with  pipe  clay  and  wears  a 
chaplet  of  bones.  This  is  buried  in  the  grave  a  year  later.  The  Arunta 
used  crouch  burial,  and  other  central  natives  use  platform  or  tree  burial. 
Later  the  l)ones  are  collected.  In  Melville  Island  (N.  T.)  twelve  car\ed 
grave  posts  are  placet!  round  the  grave.  It  is  obvious  that  many  of  these 
primitive  customs  are  found  in  every  continent,  which  is  what  one  would 
expect.  The  important  point  to  notice  is  that  these  alxirigines  have  evolved 
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Another  primitive  custom  which  originates  in  the  earlier  strata  of  culture 
is  mummification.  This  occurs  among  many  of  the  people  using  totems, 
e.g.  Draviclians,  eastern  Australians,  tribes  of  the  eastern  United  States,  and 
through  Africa. 

The  Botoci  do 

The  South  American  Mousterians,  the  Botocudo  of  eastern  Brazil,  are 
much  nearer  to  the  Australians  than  to  other  races.  The  index  is  73-76,  the 
skull  is  marked  by  prominent  superciliary’  ridges,  by  a  keel  roof,  and  by  a 
deeply  depresserl  nasal  r(X)t.  The  Botocudo  have  hardly  reached  the  stone 
age.  The  women  seem  to  be  constantly  subjectefi  to  barbarous  treatment, 
iK'ing  scarred  and  gashed  aswere  some  of  the  eastern  Australians.  The  dwell¬ 
ings  of  the  people  are  formed  merely’  of  branches  stuck  in  the  ground  and 
accomnuKlate  two  or  more  families.  They’  sleep  without  any  covering  and 
often  in  the  ashes  of  their  fires.  The  chief  differences  are  in  that  very- 
variable  factor,  the  color  of  the  skin,  and  in  the  lack  of  hair.  The  latter 
may  have  originated  through  depilation  perhaps  assisted  by  sexual  selection. 

The  Dravidiaxs 

The  Dravidians  of  India  hav’e  been  preserved  from  the  stagnation  of 
Australia  by  the  stimulus  of  repeated  invasion.  Only  a  few  hill  tribes  in 
southern  India  are  so  low  in  the  cephalic  scale  as  the  Australians,  e.g. 
Badaga  and  Sholaga  (72),  the  Toda  (74)  of  the  Xilghiri  Hills,  and  the 
X’eddah  of  ('eylon.  These  Kolarian  folk  possessed  the  boomerang,  and  it 
seems  probable  that  the  very’  ancient  Egy  ptians,  with  about  the  same  index 
(73),  uschI  it  also  (see  Fig.  5g).  The  languages  of  southern  India  and  Aus¬ 
tralia  are  both  agglutinative  with  many  suffixes.  The  curly  and  abundant 
hair  of  the  Australian  is  only  paralleled  by  the  allied  Todas  of  India  and  by 
the  .-Kinu  of  Japan,  who  are  slightly  higher  in  the  scale. 

In  group  marriages  and  the  allotment  of  temporary  wives  at  initiation 
festivals  almost  exactly  the  same  observances  are  followetl  among  the 
Victorian  aboriginals  as  among  the  Nairs  of  the  Malabar  coast  of  India. 

In  India  and  the  x-icinity  we  get  a  continuous  series  of  folk  leading  from 
the  Sholaga  (72)  and  Veddah  (72)  up  through  the  other  Dravidians  (74), 
the  Hindu  of  Bihar  (75),  the  Santals  (76),  the  Nagas  (77),  the  Kurds  (78), 
the  Tates  of  Caucasia  (79),  the  Baluchi  (80),  the  Parsis  (82),  the  Tajiks 
(84),  and  the  Galchas  (85).  This  in  itself  indicates  that  the  center  of 
dispersion  was  close  to  India,  for  nowhere  else  in  the  w’orld  do  we  get  such 
a  continuous  series.  Indeed  we  know  that  all  these  folk  moved  south  or 
southeast,  so  that  their  center  of  dispersion  must  have  been  somew’here 
between  the  Ca.spian  and  Tibet. 

Zone  I\\  Customs  of  the  P'olk  of  the  Hamitic  Migration 

As  we  progress  inwards  from  the  Negro  belt  we  reach  migration  zones 
which  have  moved  away  later  from  the  original  home  and  which  have  been 


I 


RAC  E,  C  VLTURE,  AXl)  l.AXtil  AOK 


8l 


less  broken  by  the  vicissitudes  of  history.  It  might  seem  at  first  absurd  to 
correlate  such  diverse  folk  as  the  following:  Hottentots,  Copts,  Ktruscans, 
Portuguese,  Punjabi,  Igorots,  Moriori,  Micronesians,  Hurons,  Seri,  and 
\*ahgans.  Yet  there  is  strong  evidence  of  common  origin  when  their 
geographical  position  among  the  migration  zones  is  compared  with  their 
anatomy  and  with  their  customs  ami  languages. 

In  the  first  place  all  have  a  head  index  close  to  76  and  have  regular  fea¬ 
tures  rei'alling  the  well-known  “Dago”  or  gy’psy  tyj)e.  In  ever>'  case  they 
lie  outside  a  Ixdt  of  jx'ople  with  Aryan  affinities,  and  there  is  often  a  belt 
of  negroid  folk  on  their  outer  margin.  They  are  nearly  all  characterized 
by  a  Ix'lief  in  such  extraordinary  customs  as  the  couvade  in  fact  the 
“couvade  horizon”  is  one  of  the  most  definite  of  the  ethnological  strata 
(see  Fig.  5b). 

The  Couvade  and  Its  Distkiih  tion 

I'he  world-wide  distribution  of  the  couvade,  i.e.  the  custom  of  a  father 
.ibstaining  from  certain  foods  and  practices  and  at  times  from  all  exertion 
whatever  for  some  days  or  weeks  after  his  wife  has  lx)rne  a  child,  has  been 
known  since  classical  times.  It  has  Ixen  customary  to  ascrilx  it  to  a  kind 
of  paternal  forethought  for  the  welfare  of  the  child  which  has  arisen  inde- 
ficudently  all  over  the  world.  Hut  this  theory  cannot  lx  accepted  w'hen  its 
relation  to  the  Hamitic  migration  zone  is  demonstrated. 

The  couvade  is  recorded  by  old  w’Hters  as  occurring  among  the  most 
primitive  folk  in  Kuro|x*,  the  Basques,  among  the  Cantabrians,  Ilxrians, 
and  Corsicans  (Diodorus).  “  All  of  these  have  a  cephalic  index  of  76 
and  Ixlong  to  the  later  trilxs  of  the  Hamitic-llxrians.  Traces  of  it  also 
occur  in  several  English  counties.  We  hear  of  it  among  the  ancient  Libyans 

(75)  of  Kgypt.  It  is  found  among  the  Telugu  (Telingas)  (75)  of  Madras 
and  in  the  Nicobar  Isles.  It  rxcurs  right  through  the  Malay  islands,  as  with 
the  Juhuns  of  Malacca,  the  Alfuros  (76)  of  Molucca,  in  Timor  Laut,  in 
.\mboyna,  among  the  Igorots  (76)  of  Luzon,  in  Borneo,  and  in  New  Britain 

(76) .  In  the  Solomons  and  New  Hebrides  Cotlrington*^  shows  that  the 
couvade  is  found  in  San  Cristoval,  Banks  Island,  Lejxr  Island,  and  Pente¬ 
cost  Island.  This  is  along  the  isocephalic  line — isokeph — 75-76;  and  here 
also  head-hunting  and  stonew'ork  flourish. 

In  eastern  Asia  couvade  customs  occur  among  the  alxrigines  of  Wei-ning 
'in  Kwei-chau),  in  upper  Assam,  among  the  Miao-tse  of  southern  China, 
and  among  the  Ainu  (76)  of  northern  Japan.  In  America  it  occurs  among 
M)me  of  the  Eskimos  (76)  and  the  more  primitive  C'alifornian  trilxs  (76). 
I'races  are  found  among  the  equally  primitive  Vuchi  trilxs  (76).  In  South 
America  it  is  espxcially  prevalent.  In  (iuiana  the  husband  takes  to  his  Ixd 
for  weeks,**  and  the  custom  is  found  in  one  form'  or  another  among  most 

*  H.  L.  Roth:  On  the  Signification  of  Couvade,  Journ.  Antkropol.  Inst.,  Vol.  22,  l8gj,  pp.  204-243;  reference 
on  p.  206. 

”  R.  H.  Codrington;  The  Melanesians:  Studies  in  their  Anthropology  and  Kolk-lore,  Oxford,  1801.  p.  228 
E.  F.  im  Thurn:  Among  the  Indians  of  Guiana,  London,  i88j,  p.  218. 
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of  the  Arawak  and  Tapuyo  trilies  of  Brazil.  It  occurs  also  in  the  less  ad¬ 
vanced  races  along  the  western  coast,  which  thus  resemble  the  Californian 
tril)es  in  this  resfx.'ct  as  in  so  many  others. 

This  couvade  horizon,  as  it  may  be  termed  in  accord  with  geological 
phraseology-,  is  to  my  mind  sufficient  in  itself  to  prove  the  vast  importance 
of  the  cephalic  index  as  a  clue  to  human  evolution.  Ling  Roth  gives  a  few 
other  examples  of  tribes  practicing  the  couvade  which  I  am  not  able  to 
identify,  e.g.  Zandardan  (of  Marco  Polo),  Tibareni  (of  Pontus),  and  Cas- 
sangi  (of  Congo);  but  I  suspect  that  their  indices  are  near  75.  As  regards 
every  example  which  I  can  verify  the  couvade  occurs  in  the  Hamitic- 
llK*rian  zone  and  nowhere  else  (see  Fig.  5b).  Nor  does  this  system  stand 
alone,  though  it  is  perhaps  the  most  readily  identified. 

The  Serpent  and  Su.n  Cult 

The  great  serjient  cult  is  of  world-wide  distribution;  and,  though  it 
spreads  in  some  form  or  another  throughout  later  heathen  races,  it  seems 
to  have  originated  with  the  Hamitic  peoples.  The  Nagas  of  the  northern 
Punjab  still  preserve  the  worship,  which  long  preceded  the  Aryan  religions 
of  India**  (see  Fig.  5c). 

'Phe  ancient  higher  Dravidians  of  northern  India  (Asura)  had  cities 
and  a  high  civilization  l)efore  the  Aryan  invasion,  just  as  had  the  Iberians 
in  C.reece  and  Italy.  They  were  skilled  in  astronomy  and  navigation. 
The  cobra  (.\aga)  was  the  chief  object  of  their  worship,  while  the  sun  was 
also  venerated.  The  sacred  scourge  and  the  cobra  are  identical  on  the 
Naga  gods  and  on  Osiris  of  ancient  Kgypt.  Both  are  seen  in  the  insignia  of 
the  priests  of  the  highest  American  civilizations.*®  This  serpent  cult  is 
found  in  a  debased  form  in  Kathiawar  and  in  southern  India.  Kindre<l 
religions  were  carried  from  India  to  Java  in  the  seventh  century  before 
Christ,  and  probably  the  ancient  Klamites  and  the  Abyssinians  had  much 
the  same  cult. 

The  great  Yoruba  civilization  investigated  by  Frobenius*‘  is  of  this 
e|>och  and  without  doubt  represents  the  lost  land  of  Atlantis.**  It  was 
founded  long  l)efore  Phexmician  times  by  colonists  of  the  Etruscan  race. 
The  statues  dug  up  at  the  mouth  of  the  Niger  are  of  the  same  type  as  the 
heads  from  Sardinia.  The  voyages  of  Hanno  and  Necho  were  the  last 
efforts  to  follow  the  old  sea  route.  Desiccation  had  previously  ruined  the 
land  routes  across  the  Sahara;  but  the  oil  palm,  banana,  pepper.  Indigo, 
bronze,  and  strange  buildings  of  Yoruba  can  clearly  be  identified  in  Plato’s 


*•  C.  K.  Oldham:  The  Sun  and  the  Serpent,  London,  1905. 

•*  See  the  cap  on  the  chief  priest  and  his  ‘sunsat*  scourge  in  the  illustration  of  a  Chama  vase.  Bur.  of  A  mer. 
EthiuJoty  Bull.  tS,  Washington,  O.  C.,  1904.  p.  638. 

•>  Leo  Krobeniut:  The  Voice  of  Africa:  Being  an  Account  of  the  Travels  of  the  German  Inner  African 
Exploration  Expedition  in  the  Yeats  l9io-i9ia.  2  vote.,  London,  1913  (translation  of  the  German  *Und  Afrika 
tprach  .  .  .  .*  Berlin,  1913)- 

"  The  destruction  of  Atlantis  and  the  deluge  myths  may  refer  to  the  drowning  of  the  coasts  of  the  deep 
Mediterranean  Basin  when  the  land  bridge  of  Gibraltar  broke  through  (sec  Fig.  G.  PI.  I.) 


RACE,  CULTURE,  ANT)  LANGUAGE 


83 


account  of  Atlantis.  The  V'oruba  and  Vei  tribes  have  a  head  index  of  76 
like  all  the  other  Il)erian  and  hltruscan  {peoples. 

The  Mycenaean  and  Etruscan  civilizations  are  so  well  known  that  it 
is  unnecessary  for  me  to  dwell  on  their  features.  The  Basques  are  an  inter¬ 
esting  relic  of  Iberian  times  in  that  they  alone  in  all  Europe  have  pre¬ 
served  their  Iberian  language  almost  intact.  In  fact  it  seems  certain  that 
there  has  been  a  sort  of  retrogression  here;  for,  though  most  of  the  Spanish 
Basques  have  a  head  index  of  the  language  has  spread  into  some 

of  the  Alpine  Cevenole  (83)  villages  in  France.  Probably  they  made  com¬ 
mon  cause  against  the  invading  h'ranks  in  the  far  past.  I  have  met  with 
no  other  example  of  retrogression  that  is  quite  so  striking,  but  doubtless 
the  siime  phenomenon  has  affected  many  minor  races.  The  alliance  of 
Basque  with  the  other  Il)erian  languages  of  Berljer  and  Libyan  is  now 
universally  allowed. 

If  we  admit  an  advanced  Iberian  civilization  in  Eg>'pt  in  8000  B.  C., 
then  in  my  opinion  we  should  not  be  surprised  to  find  that  much  earlier 
llxjrian  migrations  carried  the  great  part  of  their  cult  with  them  to  America 
I)erhaps  twenty  or  thirty  thousand  years  ago.  Xo  doubt  many  of  the 
earliest  monuments  of  Eg\’pt  and  America  were  constructed  of  wood  and 
have  long  ago  disappeared.  The  jxiwer  to  work  in  granite  and  other  hard 
materials  was  but  slowly  developed.  It  is  possible  that  these  perishable 
monuments  date  back  to  the  common  Asiatic  breeding  place,  and  that  in 
some  such  fashion  may  l)e  explained  the  extraordinary  similarity  in  struc¬ 
ture  and  detail  which  occurs  in  the  architecture  of  Yucatan  and  of  Cambodia. 
The  ritual  is  of  course  more  easily  distributed  than  the  architectural  skill. 
We  may  compare  the  snake  dances  of  the  Hopi  and  the  ritual  of  Peru  with 
the  snake  cult  of  northern  India.  There  is  little  doubt  that  the  sacred 
dragon  of  China,  the  serjient  of  Aesculapius,  and  even  the  serpent  in  Eden 
are  developments  of  the  ser{)ent  cult  of  northern  India  among  much  higher 
races  than  the  originators. 

Zone  V,  The  Nordic  Migration 

Immediately  succeeding  the  typical  Il)erians  come  the  Nordic  races. 
Sergi  classes  them  with  the  Ilx?rians,  while  some  (ierman  ethnologists 
unite  them  with  the  Teuton  Aryan  {xjoples.  They  have  larger  frames 
and  are  usually  fairer  than  the  Il)erians.  They  are  usually  characterized 
by  long,  curly  hair  and  flowing  lieards.  In  many  places  we  get  a  merging 
with  true  Iberian  peoples. 

The  Druids  and  Vikings  are  popular  types  lielonging  to  the  Nordic 
[X'oples.  The  Kabyles,  Santals,  Ladakhi,  Pathans,  and  Ainu  seem  to  hav'e 
many  features  in  common  besides  their  cephalic  indices.  It  may  lie  that 
the  Seri  of  California"  and  many  of  the  Iroquois  fieoples  were  originally 

"  McGc«  itatet  that  the  outcaat  Seri  called  Koluaio  “shaved  regularly  and  might  apparently  have  grown 
moderately  stiff  but  straggling  mustaches  and  beard”  (W.  J.  McGee:  The  Seri  Indians,  tyth  .-las.  Ktpt. 
Bur,  of  Amer.  Ethnology,  Washington,  D.  C.,  1898.  pp.  1-J44). 
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hairy  but  have  lost  this  covering  through  sexual  selet'tion  or  even  partly 
through  constant  depilation. 

Monoliths  and  Tattooing 

Monolithic  monuments  and  tattcK>ing  are  characteristic  of  most  of  the 
folk  on  the  Ixmler  line  of  the  Il)erian  and  Ar>’an  zones.  Naturally  mono¬ 
lithic  monuments  like  Stonehenge  are  better  preserved  than  the  tattooing 
of  our  ancestors,  but  lx)th  indicate  that  the  early  Britons  (76)  were  akin 
to  the  Nordic  folk.  Monoliths  occur  throughout  western  Kurope,  in 
eastern  and  southern  Russia,  around  the  Caspian  Sea,  the  Mediterranean 
Sea,  and  the  Red  Sea.  They  are  ver>-  common  near  the  Persian  Gulf, 
throughout  the  Deccan,  in  Farther  India,  in  Japan,  and  in  much  of  China. 
They  have  l)een  erected  throughout  Micronesia  and  Polynesia  even  to 
Faster  Island.  They  are  espiecially  prevalent  in  Mexico  and  Central 
.America,  and  perhaps  the  most  striking  of  all  are  near  Titicaca  in  the 
central  Andes. 

It  has  recently  l)een  shown  that  Melanesians  (77)  (akin  to  the  Moriori, 
Caroline,  and  Solomon  Islanders)  built  the  famous  Easter  Island  monu¬ 
ments.*^  Exactly  similar  heads  have  lx?en  described  from  Yap  in  Micro¬ 
nesia  where  also  occur  walled  tombs  like  those  found  in  many  parts  of  the 
Old  World.** 

We  know  that  the  Melanesians  of  New  Guinea  make  long  voyages  in 
their  huge  canoes  from  Moresby,  and  no  doubt  the  Easter  Islanders  did 
the  same  long  before  the  Polynesian  (83)  migrations  invaded  the  islands 
and  wiped  them  out.  Possibly  these  islands  had  a  more  bracing  climate 
in  the  early  days,  which  incited  the  natives  to  build  monuments  that  the 
languid  Polynesian  of  today  has  no  desire  to  rival  or  copy.  It  may  well 
lie  that  here  again  we  have  evidence  of  the  deterioration  in  climate  of  our 
warm  temperate  regions. 

.As  regards  tattooing  it  has  apparently  developed  slightly  later.  Of 
course  the  custom  has  died  hard;  g>-psies,  sailors,  and  the  lower  white 
clas.ses  generally  still  keep  up  this  habit.  Many  of  them  are  indeed 
direct  descendants  of  the  folk  who  tattooed  in  prehistoric  times  (see 
Kig.  5d). 

The  Japanese  (78),  Igorot  (76),  Marquesan  (78),  and  Maori  (78)  are 
jierhaps  the  chief  exponents  of  the  art.  It  also  occurs  in  .America  among 
the  Western  Eskimo  (78),  Haida,  Caddoan  (Wichita),  Kiowa,  Sioux  (Omaha 
and  Osage),  and  Chippewa  (Ojibwa),  as  well  as  among  the  cognate*Carib 
and  .Arawak  trilies  in  South  America.  The  Hupa  women  of  California  (79?) 
were  marked  with  two  signs  on  the  chin  in  just  the  same  fashion  as  the 


For  rK«nt  diacuwioiw  of  tbr  probirm  irr  Scorrsby  Routlcdge:  Eattrr  Island.  C*Ofr.  Journ.,  Vol.  49, 
1917.  PP.  321-349;  «nd  Mrs.  Scorrsby  Routlpd*e:  Thr  Mystery  of  Easter  Island,  London.  1919. 

•*  K  W.  Christian:  Tbe  Caroline  Islands,  New  V’ork.  1899. 
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Maoris  (78).  All  these  tribes  have  indices  from  78  to  81,  and  we  may  notice 
that  the  Haida  of  British  Columbia  use  linear  tattoo  marks  which  Chris¬ 
tian  compares  with  those  of  the  Marquesan  Polynesians.** 


Semitic  and  Kari.y  Aryan  Customs 

No  myth  has  receivetl  greater  sup{X)rt  than  that  of  the  Ix)st  Ten  Trilies. 
.\s  explained  previously,  there  is  much  truth  in  the  idea  if  we  realize  that 
the  Jews  are  a  very  small  section  of  a  huge  migration  rlating  back  for  say 
5o.O(K)  years.  .Allies  of  the  jews  are  found  all  round  the  world.  The  hooked 
nose  recurs  in  .Africa  and  Melanesia.  In  some  of  the  northern  Solomons, 
aI)out  one  man  in  five  has  this  pronouncerl  feature,  and  here  they  are 
generally  known  as  the  “Black  Jews”  (77).  They  are  more  industrious 
than  the  Samoans  (80  82),  and  the  writer  has  seen  them  in  Cpolu  (Samoa) 
where  they  are  employed  on  the  coconut  plantations. 

The  Syrian  Jews  were  a  very  advanced  race,  in  fact  in  their  moral  and 
religirius  l)eliefs  they  seem  to  have  eclipsed  every  race  at  the  dawm  of 
histoiA'.  But  their  confreres  of  .Africa  and  Melanesia  have  no  such  high 
civilization,  though  many  of  the  customs  are  similar.  Many  of  the  primitive 
■Arx-ans  seem  to  have  l)een  characterized  by  premarriage  communism.*’ 
Thus  the  Nagas,  Boros,  and  other  tribes  of  .Assam  build  communal  barracks 
(morongs)  for  the  youth  of  Ixith  sexes.  As  a  result,  juvenile  chastity  is 
unknown.  Tattooing  and  head-hunting  are  common,  and  these  tril)es 
often  live  in  pile  dwellings.  The  morongs,  jew’s-harp,  and  other  features 
are  found  in  Formosit,  Borneo,  the  Solomon  Isles,  New  Britain;  among  the 
(ionds,  Kols,  Oraons,  and  Santals  of  India;  and  also  among  the  Masai 
(see  Fig.  5e). 

To  this  zone  lielong  the  (ioidels  (Sc«)tch  Highlanders),  and  the  description 
(»f  some  of  the  Assamese  and  Burmese  might  almost  fit  the  Highlanders  (76). 
The  Khyengs  (76)  of  Burma**  have  a  respect  for  i)edigrt‘e,  and  bUxxl  revenge 
is  a  duty.  They  are  fond  of  strong  drink,  are  ver\'  hospitable,  are  afraid  of 
the  evil  eye,  have  a  very  clannish  feeling,  and  are  notably  closefisted.  The 
alliwl  Nagas**  go  further,  for  they  wear  a  clan  tartan  and  amuse  themselves 
by  putting  the  stone.  The  tartan  kilt  also  recurs  among  the  Dusuns  of 
Borneo.  The  Frromangans  of  the  New  Hebrides  have  many  customs  like 
the  (iaels,  e.g.  ring  stones,  keening,  funeral  feasts,  wind-making,  etc.*”  The 
Seri  (76)  of  California*'  have  a  form  of  temporary  marriage  which  is  only 
f(»und  elsewhere  in  the  ancient  handfasting  of  the  Scotch.  They  keen  at 
the  death  of  a  friend  as  do  all  the  (iaels  (see  Fig.  5e). 

**  K.  W.  Christian:  Eastern  Pacific  Lands.  Tahiti  and  the  Margu<  sas  Islands.  London,  1910. 

•’  S.  E.  Peal:  On  the  “Morong"  as  Possibly  a  Relic  of  Pre-Marriage  Communism.  Journ.  Anthrofioi.  Inst., 
Vol.  2i.  1893.  pp.  244-261. 

*  Keane:  Man  Past  and  Present,  rev.  edit.,  Cambridge,  1920,  p.  184. 

••  W.  Crooke:  Natives  of  Northern  India  (Series:  The  Native  Rao  s  of  the  British  Empire),  London, 
1907,  p.  48. 

••  H.  Robertson;  Erromanga.  the  Martt  r  Nle.  New  York.  1902 

•'  McOee,  op.  cit. 
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The  HIvidence  of  Ki\  Words 

A  ver\’  ust-ful  branch  of  ethnology’  deals  with  the  terms  of  relationship 
used  by  the  various  peoples.  Thus  the  Semitic  and  Arabic  tril)es  use 
descriptive  kin  words^*  which  arc  also  in  vogue  among  Persians,  Armenians, 
Gaels,  Scandinavians,  and  those  Africans  who  are  affecterl  by  Moslemism 
(see  Fig.  5f).  Most  of  these  are  close  to  the  Semitic  zone  of  76-77. 

The  Hawaiian  type  of  relationship  tends  to  class  all  the  relations  of  one 
generation  as  similarly  akin  to  the  person  speaking.  Hence  all  the  uncles 
are  called  “father”  while  the  nieces  are  usually  “daughter.”  This  is  called 
“unforked  kinship”  and  is  found  among  somewhat  higher  peoples,  i.e. 
Hawaiian  (79?),  Karens  of  Burma  (78),  Japanese  (78),  Yoruba  (76),  Tupi 
(79),  and  Arawak  (78).  The  other  chief  system  is  called  the  Dakota  or 
“forked  kinship.”  All  near  relatives  connected  to  the  person  speaking 
through  his  father  have  this  fact  indicated,  and  another  sign  shows  the  mother 
relation.  This  scheme  occurs  among  the  Dakota,  Sioux,  Chippewa,  Tlingit 
(82),  Haida  (82),  Hopi  (83),  and  amid  the  Chil>cha  (81),  Sipil)o  (of  the 
Ucayali),  and  Araucanians  (84?)  of  South  America.  It  also  seems  to 
l)e  present  among  the  Ciilyaks  (86?)  of  Manchuria.  There  is  also  a  queer 
similarity  In'tween  the  kin  words  of  the  Tamil  (76),  Toda  (74),  and  American 
Seneca  (75?),  which  seems  to  show  an  earlier  “horizon”  of  “forked”  kin  words, 
but  Lowie  is  doubtful  of  their  connections. 

Koi.ki.ore 

The  folklore  of  these  Aryan  folk  has  the  same  basis  all  over  the  world. 
Thus  the  Micmacs  (76)  of  New  York  had  an  eGl  spirit  Ix)x  (the  wolverine) 
which  acted  just  like  the  Loki  of  the  old  Norse  (76)  legends.  The  Algonquian 
Miamis  (76?)  held  s^’ances  in  which  astral  l)ells  and  winds  were  made 
manifest  just  as  in  Britain  ttxlay.  The  Muskogee  stories  are  descril)ed  as 
coming  straight  from  the  Old  Testament.  The  Catawbas  have  fire  dances 
which  recall  those  of  the  Sabines. 

The  Ix'lief  in  a  virgin  birth,  in  a  personal  G<xl,  and  in  a  future  Messiah  is 
prevalent  among  many  of  these  trilx^s,  e.g.  among  the  Karens  of  Burma  as 
well  as  the  Jews.  The  werewolf  myths  are  also  ubiquitous,  with  the  natural 
change  to  a  more  familiar  animal.  Thus  we  get  the  werewolf  in  France,  the 
weretiger  in  Perak,  the  werejaguar  in  the  Amazons  and  the  wereleopard  in 
Africa.  The  myth  of  Persephone  is  current  in  Japan  and  in  New  Zealand. 
The  story  of  Jason  is  almost  world-wide. 

The  swan-maiden  fairy  tale^ — in  which  the  hero  sees  a  number  of  birds 
descend  from  the  sky  and  change  into  maidens — is  universal  in  or  near  the 
Aryan  zone.  In  almost  all  the  stories  the  birds  bathe,  and  the  hero  steals 
either  clothes  or  feathers  and  so  wins  a  wife.  This  tale  occurs  throughout 

“  R.  H.  Lowir  (Culture  and  Ethnology,  New  Yoik.  igi?)  diacuaaea  Morgan'!  data,  but  neither  writer 
correlate!  them  with  head  form.  See  alao  Lowie:  Primitive  Society,  New  York,  1910. 

••  E.  S.  Hartland:  The  Science  of  Fairy  Tales.  New  York,  191 1. 
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Kurope,  among  the  SanUils  of  India,  Annamese,  Kurds,  Burmese,  Japanese, 
Melanesians,  Arawaks,  and  Algonquians. 

Correlations  in  Material  Culture 

Tools  and  weapons  are  often  useful  guides.  Thus  the  hlowgun  is  found 
only  among  the  lower  Amerinds  with  an  index  of  76  or  so,  e.g.  the  Inxiuois, 
the  Antilleans,  and  the  Jokuns  of  Brazil.  It  also  occurs  among  the  Malay 
people  of  the  same  zone.  The  sling  bow  occurs  only  in  Malay  and  in  the 
.Amazons.  Bark-l)eaters  for  making  cloth  occur  among  the  Polynesians 
and  their  kinsmen  in  America.  Even  tobacco  helps  us  to  correlate  North 
and  South  America.  The  ellx)w  pipe  is  found  among  the  more  primitive 
folk  in  the  east  of  each  continent.  The  cigar  is  more  characteristic  of  the 
plateaus  and  Carib  country,  where  the  tribes  have  a  higher  index. 

The  Higher  Aryans — Alpines,  etc. 

It  is  perhaps  well  to  pause  for  a  moment  to  consider  the  composition  of 
the  races  of  Europe  totlay  (sec  Fig.  6).  The  old  ethnological  stocks  still 
remain  fairly  distinct  in  spite  of  wars,  conquests,  and  treaties.  Nationality 
is  in  a  basic  sense  more  a  question  of  physical  anthropology  than  most 
historians  would  have  us  believe,  though  for  reast^ns  which  I  have  explaintxl 
in  my  earlier  paper  I  am  not  disposed  to  place  so  much  stress  on  stature  and 
color  as  do  many  ethnologists. 

The  Peoples  of  Europe 

There  apjx'ar  to  lx?  in  Euro{ie  representatives  of  jx?oples  from  -Africa  and 
from  Asia.  Of  the  former  we  have  (i)  the  old  Iberians  and  (2)  many  Nordics 
(see  Sergi).  From  Asia  we  have  probably  many  Brython  and  Teuton 
races,  not  unlike  the  Nordics.  These  are  longheads.  There  are  also  .Alpine 
peoples  (ancestors  of  the  Keltae),  such  as  the  early  group  which  may  be 
termed  Savoyard-Illyrian.  These  are  roundheads,  as  are  the  Cevenoles 
and  less  brachycephalic  folk  like  the  Slavs.  Later  again  are  the  non-.Aryan 
Mag>-ars,  Finns,  Lapps,  and  Turko-Mongols,  who  are  numerous  only 
in  tie  north  and  east.  The  chief  European  countries  may  therefore  lie 
sulxlividetl  as  in  Table  \'. 

Table  V  and  the  accompanying  map  (Fig.  6)  are,  I  think,  ver>’  interesting 
in  view  of  the  recent  changes  in  the  map  of  Eurofie.  The  Austrian  Empire 
has  l)een  dismembered  into  the  fairly  homogeneous  groups  of  Magyar, 
Austrian,  Czecho-Slovak,  and  Serb-Croat-Slovene  nations.  The  Rumanians 
have  received  several  millions  of  similar-speaking  pieople,  who  are  however 
chiefly  of  Cevenole  origin.  They  are  more  nearly  alliwl  to  the  .Abruzzi  and 
Provencal  than  to  the  VVallachian.  W’e  see,  however,  that  France  has  in 
the  past  managetl  to  incorporate  several  absolutely  distinct  races,  and  so  has 
Italy.  Germany  includes  dolichocephalics  in  the  north,  the  middle  Germans 
are  allied  to  the  Slav’,  while  the  Swabians  are  very  brachycephalic  .A.lpines. 

It  may  be  objected  that  though  the  Slavs  have  the  same  head  form  as  the 
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Table  V' — Correlation  of  the  Components  of  the  C'hief  Nations 
OF  Europe  (Generalized) 


1 

Country  j 

Primitive 
Iberian 
(Cephalic 
Index  75-77) 

Nordic 

AND  Teuton 
(c.i.  77-80) 

Dolicho¬ 

cephalic 

Alpine 
(c.i.  81-8.S) 

Brachy- 

CEPUALIC 

.Alpine 
(c.i.  85-88) 

Asiatic— 
non-Aryan 
(c.i.  81-87) 

1  reland 

Scotland 

Piet? 

Cioidel? 

Goidel? 

Some  Saxons 

Wales 

England 

Piet  of  Devon 

Brython  | 

Saxon  1 

F  ranee 

Basque 

Dordogne 

Norman 
Gascon,  etc. 

Cevenole  j 
Frank  | 

Savoyard 

! 

Germany 

Prussians 
Saxons,  etc. 

Bavarian  j 
(Austrian)  ( 

Swabian  ! 

Spain 

Portugal 

Basque 

Central  Span¬ 
ish 

Port  uguese 

Andalusian, 

etc. 

I 

Few  Gali¬ 
cian 

, 

i 

Norway 

Sweden 

Few  in  moun¬ 
tains 

Bulk  of  peo¬ 
ple 

Few  in  S.  W.  j 
(Finn) 

i 

] 

Lapp  (87) 
Finn  (81) 

Switzerland 

Swabian 

I.adin,  etc. 

Italy 

Corsican 

Etruscan 

Sardinian 

Sicilian 

Lombard 

Umbrian 

Savoyard 
Ladin,  etc. 

i 

('•reece 

Pelasgian 

Type  Greek 

Many  Slavs 

.Albanian 

Turk  (85) 

Bohemia 

Poland 

Czech  and 
Pole 

Serbo-Croat  ia 

1 

Many 

C'roats 

Croat  and 

I  Serb 

Turk  (85) 

Hungar>- 

Some  Teu¬ 
tons 

Magy  ar  of 
Plains 

1  Magy  ar  of 
Carpathians 

Magyar 

(largely 

.Aljiine 

now) 

Rumania 

West  Ru¬ 
manian  anc 
Wallachian 

h 

i 

Bulgaria 

i 

Bulgar 

! 

1  Turk 

Russia 

1 

Some  Tcu- 
'  tons 

Lithuanian 

Slav 

' 

1  Finn  (81-82) 
Cossack  (84) 
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middle  Germans,  Finns,  and  Wallachians,  yet  there  are  great  differences 
l)etween  them.  My  opinion  is  that  they  are  all  peoples  of  the  same  migra¬ 
tion  zone,  who  have  however  arrived  in  F.urope  at  very  different  times 
and  have  in  some  cases  started  off  from  different  areas  in  .\sia.  Thus 
the  (iermans  came  from  that  portion  of  the  zone  nearest  to  Kurope,  i.e. 
in  or  around  the  Pamirs.  Hence  their  language  is  Ar>’an  of  a  some¬ 
what  primitive  tyjx?.  The  Finns  came  from  a  very  distant  portion  of 
the  zone — probably  from  the  .-Mtai  region  in  Siljeria — hence  their  language 
is  strongly  affected  by  the  (later-developtnl)  Tungus  speech  which  was 
originating  here.  The  Slavs  are  a  race  who  came  from  an  intermediate 
breeding  place.  The  Magyars  probably  came  at  a  much  later  date  from  the 
siime  cradle  as  the  Finns. 

Where  the  isopleths  of  head  form  (isocephalic  lines)  on  the  map  are 
crowdt“d  together,  as  in  central  Italy,  we  get  ver>'  sharp  differences  in 
ethnology.  Where  they  are  widespread,  as  in  northern  France,  it  is  probable 
that  we  have  the  greatest  hybridization  occurring.  Finally  we  must  l)ear 
in  mind  what  may  Ik*  calletl  the  mass  effect  of  a  people.  In  central  Europe 
the  very  brachycephalic  |x*ople— though  ethnologiailly  higher — were  on 
their  arrixal  more  primitive  than  the  southern  dolichocephalic  people  and 
also  at  first  less  numerous.  Hence  we  find  them  dominated  by  an  earlier 
civilization  (the  Roman)  and  nuxlifying  their  language  accordingly. 

We  see  that  the  s;ime  thing  has  occurrc*d  in  Bohemia  and  Serbia.  Here  the 
.\lpine  folk  have  adopted  much  of  the  Slav  language  and  culture.  1 1  must  not 
Ik*  forgotten  that  their  own  tongue  was  also  .\r\’an  and  therefore  easily  swayed 
cither  to  I^itin,  (  lerman,  or  Slav  six*ech.  This  a.spect  is  discussed  later. 

Finally,  if  we  turn  to  China  we  see  there  an  “.-Mpine”  pe*ople  coming  down 
in  vast  hordes  into  a  dolichocephalic — one  might  say  Ar>’an — region.  Here 
the  mass  effect  causes  the  Mongolian  culture  to  submerge  the  “Aryan.” 
But  ethnological  research  can  readily  detect  the  primitive  peoples  covered 
with  a  Mongolian  veneer. 

In  Figure  6  we  see  graphically  how*  difficult  it  is  to  disentangle  the  com¬ 
ponents  of  the  various  nations.  .Almost  the  only  fairly  homogeneous  race 
is  the  Swiss  (86  89)  who  are  all  Alpines  with  ver>*  round  heads.  Yet  here 
there  are  four  languages  spoken  habitually:  i.e.  German,  French,  Italian, 
and  Romansh,  l)esides  various  dialects! 

Following  Ripley  we  find  the  key  to  lie  chiefly  in  the  cephalic  index  and 
in  the  physiography  of  the  region.  Speaking  generally  of  the  central  regions 
wc  find  that  the  Teuton  on  his  appearance  drove  the  Alpine  up  the  valleys, 
w  hile  the  Slav  drove  the  Teuton  up  in  turn.  This  is  well  illustrated  in  the 
basins  of  the  Inn  and  the  Adige. 

It  is  an  axiom  in  these  studies  that  scattered  peoples  confined  to  moun¬ 
tainous  regions  are  usually  relics  of  an  early  migration.  The  habitat  of  a 
tril)e  is  determined  by  its  powers  of  resistance  to  aggression.  In  Europe  we 
have  a  double  confusion  which  is  primarily  due  to  migrations  coming  in 
from  Africa  and  Asia,  possibly  simultaneously;  while,  more  unusual  still, 
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there  is  no  doubt  that  a  lar^e  numl)er  of  very  broadheadeil  Alpines  precetletl 
some  of  the  longhead  Teutons  and  most  of  the  other  Alpine  and  Slav  races. 
This  is  contrary  to  the  general  rule  that  migrations  occur  in  the  order  of  the 
cephalic  index,  i.e.  from  longhead  to  broadhead. 

Sc  attered  Peoples  in  the  Mountain  Regions  of  Fa  rope 

We  find  that  the  most  inaccessible  regions  in  Kuro{X^,  away  from  the 
main  corridors  and  among  mountains,  are  universally  occupied  by  very 
brachycephalic  {x?oples.  Among  these  are  the  Albanians,  West  Rumanians, 
Rhetians,  and  Savoyards.  These  tril)es  have  been  herde<l  into  the  hills 
and  disruptcxl  by  Teutons,  Franks,  Lombards,  Huns,  and  Slavs.  Only  the 
dark  Provencal  and  Cevenole  of  slightly  lower  cephalic  index  have  shartnj 
their  fate  and  may  Ix'long  to  the  same  fx*ri(Kl  of  migration.  The  Spanish 
folk  (78-80)  and  those  of  (luyenne  (78-80)  have  most  points  in  common 
(save  color)  with  the  Nordic  |)eoples  (78-82)  around  the  Baltic  and  North 
Sc'as.  Possibly  they  are  of  the  same  migration,  though  one  section  may 
have  arri\  e<l  by  way  of  Africa,  and  the  other  by  way  of  Anatolia  or  southern 
Russia.  They  seem  to  have  driven  the  broadheads  into  the  coasts  or  hills, 
as  in  the  southwest  of  Norway  and  in  Poitou. 

It  seems  likely  that  a  mcNlium  brachycephalic  race  followcrl  close  after 
them  (83-86)  and  passed  along  the  plains  Ixtween  the  Alps  and  the  North 
Sea.  They  occupitxl  the  woodlands  of  Germany  and  Burgundy  driving  the 
dolichocephalic  Teutons  somewhat  to  the  north  and  west,  and  it  may  have 
l)een  a  similar  later  thrust  that  causal  the  Saxon  descent  on  Britain.  These 
Alpine  folk  sent  a  long  tongue  of  Bav'arians  along  the  DanulH'  valley. 
.Another  pressal  to  the  south,  probably  leaving  many  trilx's  in  Rumania,  and 
settled  in  northern  Italy,  especially  in  Lombardy  and  I’mbria.  .A  later 
stage  saw  the  advance  of  the  western  Slavs,  who  occupial  Bohemia  and 
Si*rbia.  They  were  displaced  from  Hungary’  by  a  much  later  Asiatic 
migration  of  Huns.  The  latter,  however,  have  incorporatal  so  much  Arv’an 
(.Alpine)  blood  that,  like  the  Turks,  their  language  is  perhaps  the  chief 
feature  distinguishing  them  from  their  neighlxirs. 

The  chief  feature  of  later  European  ethnology  is  the  resistless  spread  of 
the  Slav  pieoples.  They  have  swamped  all  relics  of  the  longheads  who  used 
to  inhabit  their  region.  They  have  driven  a  Polish  wedge  between  the 
Prussians  and  Saxons,  and  a  Bulgar  and  (ireek  walge  right  down  into  the 
southeast  of  Europe.  There  is  little  doubt  that  Slav  blood  is  quite  as 
imjxirtant  as  Nordic  blood  among  the  Greeks,  while  the  old  Pelasgian 
(I’lerian)  blood  is  only  found  in  Attica  and  Thessaly. 

.Alpines  in  Asia 

.Although  the  .Alpine  folk  of  Europe  are  an  excealingly  imjiortant  con¬ 
stituent,  their  numbers  are  almost  negligible  comparal  with  their  kin  who 
still  remain  in  .Asia,  mostly  to  the  east  of  the  .Aral  desert.  Here  they  occupy 
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almost  the  whole  of  Silieria  and  Manchuria.  Among  primitive  peoples  of 
earlier  origin  are  the  Ostyaks  of  the  Yenisei  (76),  the  Altaians  (79),  and  the 
Dungans  of  Kulja  (in  Turkestan)  (79).  These  are  dolichocephalics  who 
have  lK.*en  driven  to  the  tundra  and  up  into  the  mountains  by  the  over¬ 
whelming  ht)rdes  of  Alpine  folk.  Their  culture  will  doubtless  l>e  found  to 
resemble  that  of  their  kin  in  KurojK*,  but  I  have  no  data  available. 

.Among  the  more  brachycephalic  folk  (83)  are  the  Paleo-SilK‘rian> 
(Czaplicka)  comprising  the  Chukchi,  Yukaghir,  Koryak,  and  {K'rhaps  in¬ 
cluding  the  (iilyak  of  Saghalien.  Most  of  these  tril)es  have  a  similar  culture. 
The  family  is  the  chief  unit,  the  elder  pt^ople  rule  and  often  have  shaman 
|K»wers.  HUkxI  revenge  is  obligator>',  though  sometimes  compensation  i- 
accepte<l  (Gilyak).  Some  of  the  l)ear  festivals  of  the  Ciilyaks  have  customs 
recalling  the  Cireek  Olympic  games.  lA*virate  (compulsory  marriage  with  a 
brother’s  widow),  lack  of  chastity  iKjfore  marriage,  and  group  marriage 
recall  the  customs  of  the  somewhat  earlier  peoples  of  the  .Ar\-an  clans  of 
•Assiim.  Starving  sometimes  for  three  years  is  necessar\'  to  procure  a  wife 
among  the  Kor\’aks,  while  the  myth  of  Iz)t  is  a  well-known  folk  tale  among 
the  C  hukchi.  A  nuK'k  struggle  at  the  wedding  is  a  development  from 
marriage  by  capture  which  characterizes  almost  all  the  trilK's  of  Siln'ria, 
from  these  I’alt'o-SilK'rians  up  to  the  Chinese  themselves. 

Thk  Ti  N<.rs 

Somewhat  later  in  development  is  the  Tungus  group  of  {K'ople  (84-H5), 
who  are  allied  to  the  Finns  and  Turks  in  language  and  also  resemble  the 
Manchus  in  certain  particulars.  They  have  many  of  the  characters  of  the 
typical  Mongol  but  arc  in  general  more  shapely  and  active  with  a  quick 
intelligent  expression.  “.All  observers  speak  in  enthusiastic  language  of  the 
tem|X‘rament  and  moral  qualities  of  the  Tunguses.  .  .  ‘Full  of  anima¬ 
tion  .  .  .  always  cheerful  even  in  the  deepest  miser>',  holding  themselves 

and  others  in  like  resjX'ct,  of  gentle  manners  and  poetic  speech,  obliging 
without  servility,  unaffectedly  proud,  scorning  falsehood,  and  indifferent  to 
suffering  and  death — the  Tunguses  are  unquestionably  an  heroic  jx'ople’.’’^* 

The  shaman  is  the  most  characteristic  feature  of  their  culture.  He  is 
the  leech,  s<x)thsayer,  and  priest.  Some  shamans  are  hereditary,  some  are 
elei'ted:  and  they  may  l)e  either  male  or  female. 

Further  to  the  east  arc  other  .Alpine  folk  such  as  the  Dauri  of  the  .Amur. 
.Allied  clans  have  tall  stature,  somewhat  regular  features,  brown  hair,  light 
eyes,  and  even  a  tforid  complexion.  They  are  met  with  in  Korea,  Manchuria, 
and  parts  of  northern  China.  I  have  no  data  on  their  customs. 

Marri.xge  Customs 

The  levirate  is  obserx’etl  by  many  races  of  the  .Ar\an  zone.  In  .Asia 
and  .Africa  a  few  of  the  lower  races  such  as  the  (ionds  and  Semites,  the 

•*  Rccluc  Nouvelle  g^oKraphie  univrrsellc,  Paris.  1881,  \'ol.  6.  p.  7li. 
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('•alias,  and  some  of  the  Zulu  and  allietl  trilK's  also  conform,  (ienerally 
>-|x*aking,  however,  the  custom  is  confined  to  races  l^etween  the  isokephs  of 
78-80.  Westermarck  gives  the  following  tril)es:  in  .America,  the  Kwakiutl, 
Tlingit,  Oregon,  and  Miwok  (Moquelumnan  family)  of  the  western  coast,  the 
Wyandot  (Huron),  ('hippewa,  and  Shawnee,  the  .Aztec  and  Maya,  the 
.Arawak,  Tupi,  and  Warrau;  in  Oceania,  the  Samoitns,  .New  Calwlonians, 
.New  Britain  and  Caroline  islanders,  and  many  Malay  tril)es:  in  .Asia,  the 
( )ssetes  and  Kurds  in  the  stnithwest  (see  Fig.  5h).^^ 

.All  these  races  have  relics  of  marriage  by  capture,  usually  taking  the 
form  of  a  mot'k  struggle.  But  it  is  significant  that  Westermarck  remarks  of 
the  Chinese,  “Of  capture  of  wives  there  is  no  trace,  not  even  among  any  of 
the  ceremonies.”  The  ancient  Teutons  and  Slavs  really  captured  their 
wives  while  among  the  western  Slavs  the  custom  ptTsistetl  till  the  last  few 
hundretl  years;  l)ut,  though  we  may  be  sure  that  the  earliest  Chinese  also 
had  the  same  practice,  their  culture  and  development  have  progresse<l  so 
far  that  no  menu*ry  of  it  persists. 

Marriage  and  social  organization  in  .North  .America  have  been  studied 
in  some  detail  and  agree  to  st)me  extent  with  the  is<.)cephalic  lines.  We 
find  that  in  the  Huron  tribes  (73,  etc.)  the  primitive  matriarchate  obtained, 
as  in  southeastern  Australia.  Most  of  the  eastern  tribes  (75-7H)  had  strong 
exogamous  rules.  .Among  the  lower  I*acific  coast  trilx's  (78  80)  the  clan 
disappears,  and  real  purchase  of  brides  ot'curs  just  as  it  <lid  among  the 
Romans  and  Teutons.  The  Kwakiutl  and  allied  trilK's  als<i  purchast'd 
their  wives.  The  Pueblo  Indians  (80)  are  monogamists,  and  the  status  of 
women  is  higher  than  in  most  tribes.  The  wife  may  dismiss  her  husband 
on  a  slight  pretext.  (Jther  social  features  were  more  jirimitive. 

I.ATK  Aryan  and  Ai.pink  Pkoples  in  .America 

Owing  to  the  enormous  distance  between  KurojH.*  and  .America  (via 
.Asia)  we  cannot  hope  for  ver>'  exact  correlation  lietween  trilH.‘s  on  similar 
migration  zones.  Moreover,  mixing  and  hybridization  became  much  more 
general  as  .the  earth  l)ecame  fuller.  Few  of  the  .Americans,  for  instance, 
retain  the  well-developed  hair  and  lieard  of  the  typical  .Alpine. 

.A  numl)er  of  customs ‘have  a  world-wide  distribution  along  the  belt  of 
7(>-84  which  we  are  now  considering. 

Head  I)efor.m.ation 

Traces  of  this  weird  custom  are  found  in  the  Caucasus  (ancient  I'im- 
merians),  in  the  Crimea,  in  Hungar\’,  Silesia,  Belgium,  in  France  and 
French  Switzerland,  especially  in  parts  of  the  Pyrenees  and  the  French 
Jura.  In  .Asia  it  is,  or  was,  common  among  the  Turkomans  (83).  In  Tahiti 
(78-84)  it  is  ver\-  market!.  .America,  however,  is  the  classic  country  of 
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head  deformation.  In  North  America  intentional  deformation  is  found 
among  the  Natchez  and  the  allied  Muskogean  tril)es  (82).  It  exists  more 
or  less  from  the  Columbia  River  (Salish  and  Chinook,  80)  down  the  coast  to 
Peru.  It  is  characteristic  of  the  Maya  (83)  and  Toltec  people  and  the  trilies 
of  the  West  Indies  (83).  It  is  stated  to  l>e  difficult  to  distinguish  certain 
flattent*<l  skulls  of  the  Crimea  from  those  of  Aymard  of  Peru.^* 

The  use  of  the  vaiK>r  bath  si)reads  from  Lapland  through  Siberia  and 
down  the  northwestern  coast  of  North  America.  The  religions  of  all  these 
brachycephalic  {x?oples  (80-85)  ^ire  similar.  The  Indief  in  shamans  and  the 
use  of  magic  and  jugglery  in  sickness  are  universal.  BUkkI  revenge,  |X)litical 
organization,  carvetl  houses,  mortuar>-  columns,  and  other  features  are 
common  to  two  such  widely  separate<l  brachycephalic  trilH*s  as  the  Haida 
of  British  ('olumbia  (82)  and  Polynesians  of  the  siime  head  form. 

Rituai.  and  the  Zodiac 

Holmes  has  noted  a  remarkable  similarity  between  the  architecture  of 
CamlKxlia  (82)  and  Yucatan  (83).  The  temple  pyramids  in  lx)th  cases  are 
approached  by  four  stairs  with  serixmt  balustrades.  The  altars  are  similar. 
There  are  even  similar  dwarf  .\tlantean  figures  supixirting  the  doors,  and 
s(tme  of  the  figures  show  whiskered  men.^^ 

Kven  more  remarkable  is  the  identity  of  the  signs  of  the  zodiac  in  Asia  and 
in  Peru.  The  ram  Ixcomes  the  llama,  the  bull  is  the  stag,  the  twins  are  man 
and  woman,  the  crab  is  the  octopus,  the  lion  is  a  puma,  the  virgin  is  the 
maize  mother,  the  scales  are  forks,  and  the  bowman  is  an  arrow,  etc.  The 
Maya  signs  are  similar  though  not  identical. 

It  is  not  yet  possible  to  show  all  the  stages  in  the  migration,  but  that  the 
eastern  Alpine  folk  (82)  passed  to  America,  probably  via  the  Bering  Cor¬ 
ridor,  can  hardly  lx  doubtetl.  Possibly  this  passage  occurred  in  the  .^zilian 
peri(xl  when,  as  we  know,  their  more  primitive  kin  invaded  Europe. 

The  general  trend  of  the  isocephalic  lines  seems  to  show  that  all  the  tribes 
came  in  from  the  northwestern  corner.  It  is  difficult  to  conceive  how  any 
direct  migration  from  Europe  can  have  taken  place.  The  climatic  features 
have  l)een  adverse,  and  no  land  bridge  has  existed  during  Pleistocene  times. 
There  is  no  doulit  that  surges  from  the  eastern  coast  of  America  towards 
the  west  have  occurre<l,  but  these  were  only  ephemeral  and  of  little  impor¬ 
tance  in  the  grand  problem.  In  .America  as  elsewhere  the  most  highly 
develoix*d  culture  is  not,  however,  usually  associated  with  the  most  extreme 
brachycephalism. 

In  the  northern  continent  the  Mayas,  .Aztecs,  and  Pueblo  Indians  had 
advanced  farthest  on  the  path  of  progress.  Their  head  index  is  about  82, 
whereas  that  of  the  Plains  Indians  of  the  central  Mississippi  rose  to  88 


**  Haul  Topinard:  Anthropology.  London.  1800;  p.  179. 
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(see  Fig.  2).  In  the  same  way  in  South  America  there  were  four  great 
civilizations,  Inca,  AymarA,  Chibcha,  and  Calchaqui.  I  am  not  able  to  get 
satisfactory’  coefficients;  but  these  also  would  appear  to  be  about  83,  while 
the  unprogressive  Araucanians  of  the  far  south  are  86  and  some  of  the 
Bolivian  Indians  88. 

It  is  noteworthy  that  the  very  high  indices  occur  only  in  three  or  four 
isolated  districts  in  America  and  do  not  form  a  large  compact  group  as  in 
Central  .Asia.  These  .American  districts  are  so  far  distant  from  .Asia  and  so 
disrupted  that  one  wonders  if  these  forms  have  develope<l  in  situ,  f)erhaps 
under  stimuli  of  drought,  comjxjtition,  and  elevation  such  as  I  postulated 
in  Central  Asia.  This  problem  can  only  l)e  solved  locally. 

The  tril)es  of  .America  have  in  general  been  classified  linguistically 
(see  Fig.  2).  Nothing  else  is  possible  at  present,  but  a  scheme  which  groups 
.Alaskans  (84)  with  Den6  trilies  (77),  or  groups  Algonquians  of  various  stocks 
from  78  to  71  or  Aleuts  (79)  with  Greenlanders  (74)  does  not  appear  to  the 
writer  to  be  either  genetic  or  final.  Great  language  transfer  ess  ions  have 
certainly  occurre<l  in  .America  as  in  Europe.  The  dominant  race  (whether 
dolichocephalic  or  brachycephalic)  has  impressed  its  speech  on  the  weaker 
race,  but  without  altering  the  other  cultural  features  to  a  corresponding 
degree.  We  may  hope  that  in  the  future  the  American  zones  may  be 
disentangled  and  correlated  with  the  better  known  races  of  the  Old  World. 

The  Tibeto-Chinese  (iRoup 

In  many  respects  the  Chinese,  who  are  the  dominant  memliers  of  this 
group,  are  worthy  of  the  highest  respect.  Their  Empire  has  remained 
virtually  continuous  for  5,000  years,  in  fact  since  the  dawn  of  history’.  With 
each  century  more  and  more  of  the  surrounding  triljes  have  become  amal¬ 
gamated  with  it,  and  it  is  for  this  reason  that  it  is  the  great  rival  of  white 
dominance.  The  Empires  of  Elam,  Egypt,  Babylon,  Persia,  Macedon, 
Rome,  and  Spain  have  waxed  and  waned,  and  their  peoples  have  become 
scattered  and  almost  negligible,  yet  the  millions  of  China  still  remain 
consolidated  and  ready  for  the  awakening  that  is  coming.  This  is  of  course 
due  largely  to  their  environment  remaining  much  more  favorable  than  in 
the  other  empires. 

.At  almost  any  period  anterior  to  the  last  hundred  years  the  Chinese  held 
a  worthy  place  among  the  nations,  so  that  none  should  blame  them  if  they 
condemn  the  arrogance  of  the  upstart  nations  of  today.  Their  Empire 
is  so  huge  and  jx)pulous  that  we  must  first  ascertain  where  the  typical 
Chinese  folk  dwell.  Even  when  they  dwelt  in  the  Tarim  Basin  the  old 
legends  indicate  that  written  characters  had  superseded  the  knotted  cords 
(comjjare  the  quipu  of  the  Incas)  for  the  purpose  of  keeping  records.  The 
matriarchate  had  died  out,  marriage  was  instituted,  and  musical  instruments 
were  inv’ented.  Astronomy  and  silk  weaving  were  practiced.  All  this  is 
placed  anterior  to  2600  B.  C.  in  the  earliest  Chinese  histories. 
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About  2f)00  B.  C.  they  migrated  through  the  “Jade  Ciate”  into  the  up|x*r 
Hwang  Ho  basin,  and  for  2,000  years  their  capital  was  in  Shensi.  There  are 
in  existence  bronze  lx)wls  dating  from  2000  B.  C.,  and  a  large  numlx?r  <if 
l)eautiful  works  of  art  in  jade  date  back  to  1000  B.  C,  Their  culture  seems 
to  have  equaled  that  of  any  of  the  occidental  empires.  Alxmt  800  B.  C. 
the  phonetic  seal  writing  w'as  invented,  and  alxjut  550  B.  ('.  lived  two  of  the 
world’s  greatest  religious  teachers,  Confucius  and  Lao-tse,  while  Mencius 
was  200  years  later.  The  Cireat  Wall  was  built  Ijefore  200  B.  C. 

.■\lx)ut  120  B.  C.  their  Kmpire  extended  to  Yunnan.  In  30  .A.  I),  the 
capital  was  moved  eastward  into  Honan  and  in  1264  I),  to  Peking  by  the 

Mongol  Kublai  Khan.  Marco  Polo's  record  deals  with  this  px*riod  when  the 
Mongols  and  Chinese  conquered  half  the  known  world.  Jenghis  Khan  and 
Tamerlane  are  two  other  emperors  of  the  thirteenth  century  who  made  the 
Mongol  power  dreadetl  by  every  other  nation. 

The  highest  Chinese  type  is  probably  still  to  be  found  in  the  northwest 
along  the  valley  of  the  Hwang  Ho.  Data  as  to  the  head  form  of  the  peoples 
of  C'entral  Asia  are  not  available.  Ripley  shows  a  solid  block  of  very 
brachycephalic  tribes  (over  88)  extending  from  the  Himalayas  to  Lake 
Baikal.^*  All  this  region  is  now  ver\’  inhospitable  and  sparsely  inhabited, 
but  these  conditions  have  only  supervened  within  the  last  few  thousand 
\ears. 

I'he  At  kic.naciax  Belt  of  1x)w  Stature 

It  seems  likely  that  there  was  a  large  population  of  short  Aurignacian 
|x*oples  in  southeastern  China,  who  resembled  the  mcKlern  Eskimo.  Hence 
in  this  |X)rtion  of  China,  which  is  the  chief  source  of  the  well-known  Chinese 
c(K)lie,  we  find  squat  figures,  dark  skin,  and  high  cheek  lx)nes,  which  are  less 
common  in  the  regions  of  higher  cephalic  index  of  Tiljet  and  northwestern 
China  (see  Fig.  7). 

The  same  short  uncouth  figure  is  found  round  the  periphery  of  the  true 
Nlongolian  region  and  seems  to  lx;  identifiable  in  Deniker’s  tables  of  stature. 
Thus  it  occurs  among  the  Lapps  (152  centimeters),  Samoyedes  (155), 
Chukchi  (165),  low-class  Japanese  (157),  southern  Chinese  (161),  Annamese 
(137),  and  especially  in  the  Mongolians  from  Burma  to  Timor  (158).  All 
these  peoples  are  near  the  Aurignacian  migration  zone  of  74-75.  We  find 
other  races  in  this  zone  with  the  squat  figure,  as  among  the  Fuegians  (157) 
and  some  Tupi-Guarani  (157-160)  of  Brazil.  It  is  of  course  a  feature  of 
the  Aurignacians  of  South  Africa — ^the  Bushmen  (153).  The  same  zone  in 
Spain  gives  us  Moors  (162),  Portuguese  (163),  Corsicans  (162),  and  some 
primitive  French  folk.  Lastly  it  is  general  throughout  southern  India 
among  the  Dravidian  folk,  i.  e.  Kurumba  (155)  and  Chota  Nagpur  tril)es. 

Early  Moxgoi,  Civii.ization 

I  suggest  therefore  that  some  of  the  accepted  salient  features  of  the 
Mongolian  are  relics  of  a  very'  much  earlier  migration.  In  effect  they  show 
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the  hard  conditions  which  the  original  Aurignacian  suffered  in  his  fight 
against  the  inclement  environment  of  the  Ice  Ages.  These  features  are  not 
found  so  generally  among  the  Mongolians  who  determined  the  wonderful 
Chinese  civilization  of  the  centuries. 

There  seems  little  doubt  that  the  earliest  civilization  was  develop>ed  by 
the  Proto- Mongols,  possibly  in  Turkestan.  They  were  connectetl  with  the 
Sumerians  of  southwestern  Persia  and  with  the  peoples  of  .‘Xskabad.  Indeed 
Turkestan  is  now  the  only  flourishing  region  which  still  remains  in  spite 
of  the  secular  desiccation  which  has  ruined  every  country  round  it. 

We  find  a  common  tradition  among  the  Chinese  and  the  Akkadians,  who 
were  the  successors  of  the  Sumerians.  Thus  the  Babylonian  priest  Berosus 

(third  century  l)efore  Christ)  de>cril)es 
the  earliest  dynasty  as  consisting  of 
ten  kings  and  enduring  432,000  years. 
This  is  exactly  the  same  as  the  Chinese 
story.  The  Sumerian  art,  town  life, 
and  religious  ideas  are  also  said  to  l»e 
closely  akin  to  those  of  the  Chinese. 
At  Susa  (Persia)  we  get  artifacts  show¬ 
ing  a  very  high  civilization  at  a  depth 
of  50  feet  below  the  surface.  'I'hey  are 
estimated  to  date  back  I4.(kh)  years. 
.\t  Askabad  in  Turkestan  are  similar 
relics  which  greatly  antedate  the  Kgyptian  civilization. 

The  Chinese  many  hundred  years  ago  had  evolved  a  civilization  to 
which  we  are  only  now  attaining.  As  A.  H.  Smith  wrote,  they  are  charac¬ 
terized  by  “a  love  of  industry’,  peace,  and  social  order,  by  a  matchless 
patience  under  wrongs  beyond  cure,  by  a  happy  temperament,  by  no 
nerves,  and  a  digestion  like  an  ostrich!”  These  are  pre-eminently  the  traits 
which  are  needetl  in  the  workaday  world  of  today.  When  we  realize  that 
the  Chinese  have  natural  resources  .at  their  disposal  which  are  unrivaled 
(except  in  North  America),  it  is  obvious  that  only  unremitting  diligence, 
thrift,  and  sobriety  will  enable  the  white  man  to  resist  the  “yellow  peril.” 
This  is  not  a  peril  of  military  invasion,  such  as  that  by  the  Huns  of  old,  but 
an  economic  peril  for  which  I  see  few  nations  of  the  world  etlucating 
themseh'es. 

It  is  often  objected  that  the  Chinese  are  decadent  because  they  have 
lagged  liehind  in  the  race.  To  my  mind  this  is  merely  a  question  of  wrong 
education.  The  World  VV’ar  was  largely  due  to  a  w’rong  education  which 
resulted  within  forty  years  in  the  Germans  glorifying  military’  aggression. 
The  stagnation  of  the  Chinese  was  due  to  a  sort  of  “Yellow  China”  policy, 
not  very  remote  from  “White  Australia”  policy’.  But  this  is  now  l)eing 
abandoned  throughout  China.  We  shall  see  in  the  next  fifty  y’ears  a  new 
China  which  will  dwarf  the  okl  regime  just  as  New  Japan,  the  Britain  of 
the  Orient,  far  surpasses  the  ancient  Kmpire  of  the  Mikado. 


Fig.  7 — The  .'\urignacian  lone  uf  low  stature. 
Compare  with  rone  74  (cephalic  index).  Fig.  G, 
PI.  I. 
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Part  V 

Environment  and  Civilization 

The  foregoing  sections  aim  to  demonstrate  that  civilization  is  almost 
wholly  a  question  of  environment,  at  least  since  the  dawn  of  true  civilization 
in  Asia.  Table  VI  shows  the  ethnology,  climatic  control  (temperature),  and 
date  of  some  of  the  chief  civilizations.  From  this  table  we  see  that  excluding 
the  lowest  races  (75  and  under)  most  of  the  races  have  been  pre-eminent  at 


Table  VI — The  Rise  and  Fall  of  Civilizations 
(Generalized) 


Ceph-alic 

Index 

Temper.vtlre 

.ApI'KOXIMATE 

Date 

Nation 

Zone 

SC(a.F->TKI» 

.Ancient 

Presen i 

B.C.  KRKxy? 

Proto- Mongol 

Early  Mongol* 

83? 

6S^F. 

6o°F. 

8000 

Sumerian 

Early  Mongol 

00 

74“ 

78° 

6000 

.Akkadian 

Semitic 

77 

74“ 

78" 

5000 

Egyptian 

Iberian 

76 

65“ 

70° 

4(xx) 

Chinese  (in 
Northwest¬ 
ern  China) 

Early  Mongol 

85 

55° 

50“ 

2000 

Hittite 

Alpine? 

83 

00 

0 

60" 

2000 

Persian 

.Ar>an 

77 

68" 

70" 

1000 

Etruscan 

Iberian 

76 

63° 

65° 

300 

Macedonian 

.Alpine 

81 

63° 

65° 

A.D.  0 

Roman 

Alpine? 

81-83 

60" 

62" 

1 100 

Saracenic 

.Alpine  and 
Semitic 

? 

68" 

70" 

1300 

Sfyanish 

Ar>an 

79 

1. 

"•U 

58° 

60" 

1800 

French 

.Alpine  largely 

80-83 

52° 

55° 

1900 

British 

•Aryan 

79 

iX 

46" 

50° 

2000 

U.  S.  A. 

.Aryan 

79 

< 

46° 

50° 

*  Early  Mongol  and  Alpine  racri  are  variants  in  the  tame  zone. 


one  time  or  another.  In  America  the  Maya  (700  A.  D.),  Aztec  (1200  A.  D.), 
and  Inca  (1500  A.  D.)  also  flourished  and  had  their  day. 

The  races  with  cephalic  index  above  85  do  not  appear  to  have  attained 
eminence.  In  Europe  they  have  formed  considerable  but  not  preponderating 
proportions  in  the  Roman  and  French  empires.  Probably  they  show  their 
chief  merit  in  the  arts,  for  many  of  the  most  famous  fX)ets,  artists,  and  men 
of  intellect  generally  are  Alpines  from  South  Germany,  Switzerland,  and 
northern  Italy.  This  in  my  opinion  is  the  highest  type  living  in  Europe,  and 
under  forthcoming  settled  conditions  w’e  may  also  expect  great  things  from 
the  western  Slav  races  w'ho  are  of  much  the  same  strain  (see  Fig.  6). 

Furthermore  w’e  have  seen  that  it  is  something  very  like  accident  which 
has  determined  whether  a  race  shall  migrate  from  Asia  to  a  region  of 
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stimulating  climate  and  Imuntiful  res()urces  like  Britain  or  to  the  hot 
enervating  Malayan  jungles  or  to  the  dreary  cold  of  Tierra  del  Fuego. 

What  has  caused  the  rise  of  a  race  and  its  decay  some  thousand  years 
later?  Huntington  lx?lieves  that  it  is  ver>’  largely  a  question  of  climatic 
change.  I  do  not  propose  to  go  deeply  into  this  question  hut  only  to  discuss 
the  Table  \’I  and  the  map  which  is  given  as  Figure  H,  PI.  I. 

If  we  glance  at  the  temperatures  of  the  ancient  civilized  lands  we  see  that, 
speaking  generally,  the  modern  civilizations  are  in  cool  moist  climates,  while 
the  sites  of  the  ancient  civilizations  are  nearly  all  either  arid  or  hot  or  both. 
On  a  map  of  the  world  let  us  insert  the  isotherms,  not,  as  usually  shown, 
reduced  to  sea  level,  but  as  they  actually  exist,  modified  by  elevation 
(Fig.  H,  1*1.  1).  We  find  that  the  centers  of  advanced  civilization  occur  very 
close  to  the  “actual”  isotherm  of  3o°F.,  and  this  is  the  case  in  both  hemi¬ 
spheres.  Thus  in  the  south  we  have  Buenos  Aires,  N’alparaiso,  Durban, 
MellK>urne,  and  Wellington,  N.  Z.  In  the  north  are  Seattle,  Chicago,  \ew 
York,  London,  Paris,  Berlin,  Peking,  and  Tokyo.  Winnipeg,  Montreal,  and 
Petrograd  are  almost  the  only  large  centers  on  the  isotherm  of  40“. 

Now  let  us  lfK)k  at  the  “actual”  isotherm  of  60°.  Here  or  near  are  many 
large  cities,  which  in  times  past  have  l)een  of  imixjrial  rank,  Rome,  .-Vthens, 
Samarcand,  and  Nanking.  We  know  that  they  were  the  centers  of  tlourish- 
ing  nations  one  or  two  thousand  years  ago.  If  we  take  the  “actual”  isotherm 
of  70°  we  find  it  passes  through  Egypt,  Mesopotamia,  the  Indus  V’^alley, 
CamlKxlia,  inland  Ceylon  and  Java,  and  the  Maya  region  of  Yucatan. 
Most  of  these  were  centers  of  civilization  in  prehistoric  times,  alnjut 
2(xx)-4(xx)  B.  C. 

Poleward  Movement  of  Civilization 

SiH?aking  generally  we  may  say  tliat  the  Ixilts  of  civilization  move  pole- 
ward.  I  have  shown  in  my  earlier  pajjer  (Climatic  Cycles,  1919)  that  the 
isotherms  and  desert  belts  are  moving  poleward  as  the  earth  heats  up  after 
the  Ice  .^ge.  We  can  hardly  escape  the  conclusion  that  our  lx>astcd  civili¬ 
zation,  like  our  ethnological  status,  is  determined  by  changes  in  tcm|X“rature 
and  rainfall. 

It  is  unnecessary  to  describe  the  evidence  from  which  we  know  th,Tt  the 
climates  have  altered  within  the  last  3,000  years.  Huntington  has  dealt 
with  it  ver>'  fully  in  various  noUible  Ixwks.  Hobbs  gives  a  most  interesting 
account  of  the  extraordinary  change  in  the  Nile  Valley  and  especially  in  the 
Kharga  Oasis.  “For  a  period  of  at  least  twelve  years  no  rain  has  fallen  in  the 
inhabited  portion  of  the  depression.  There  is,  none  the  less,  abundant 
evidence  that  in  earlier  times  the  region  was  more  favored  by  climate  and 
supported  a  large  population.”  Heavy  deposits  of  tufa  enclosing  leaves  of 
oak  are  found  in  the  Wadi  Refuf  near  by.^*  The  writer  has  examined 
exactly  the  same  type  of  deposits  in  the  steep  gullies  of  the  Flinders  Range 

••  W.  H.  Hobba:  A  Pilgrimage  in  Northeaatern  Africa,  with  Studies  of  Desert  Conditions,  Geogr.  Rer., 
Vol.  3.  1917.  pp.  337-35S:  reference  on  p.  353 
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(DflMtt  ( ilfii )  in  Soiilh  Austr.jlia,  wIitTf,  in  .i  similar  latitude,  the  (k-M.  rl  i> 
alsii  (Tee|)inn  |M)lt‘\var<ls  into  the  less  arid  regions. 

'Die  climatic  stimulus  has  Ik'Cii  more  marked  iie.ir  the  cradle  ot  man¬ 
kind  than  any  where  in  the  worhl,  and  we  have  to  th.mk  this  factor  for  the 
e\<)lution  of  m.m  from  the  Pithecanthropus. 

W’e  may  separ.tte  the  regions  of  Tibet  and  northwestern  China  from  the 
remainder  in  Table  \’I.  Here  the  tem|K‘rature  has  probably  fallen 
what,  owin^  to  uplift,  but  the  aridity  is  the  controllinji  factor.  'Phi'  i> 
a  rain-shadow  desert  and  so  is  not  affectL*<l  to  such  an  extent  by  the  s«,-('ular 
swin^  of  the  climates.  In  the  other  rejjions  we  see  a  steady  pro^re"(ln 
from  7S°  in  IVrsia  to  50°  in  the  Cnited  States.  In  the  table  I  ha\e  \fn- 
turi-d  to  insert  tentative  temiK*ratures  to  indic.tte  the  condition^  when 
flourishing  civili/ations  occurred  in  the  l<Kalities  namcHl.  It  will  be  -i-en, 
I  think,  that,  although  tem|H-rat tires  in  the  older  centers  were  more  com¬ 
fortable  in  the  p.ist  an<l  less  comfortable  in  Britain  and  northern  Kuro|H- 
than  now,  it  is  the  movement  of  the  tiesert  belts  which  has  chieflv 
determini'd  the  decay  of  the  old  empires. 

It  may  be  objectt**!  that  if  Scotland  were  f<*ur  dej^rees  cooler  in  ’000 
B.  C.  we  should  ha\e  had  a  glacial  a^e  in  the  lliy>hlands.  I  suj;}’est  that  the 
('(•tries  were  deepened  considerably  even  so  late  as  this  date,  thou»;h  no 
moving  glaciers  were  formed.^**  Phe  jjreat  imi)(»rtance  of  late  cinpic  or 
corrie  erosion  is  not  yet  fully  recojini/ed. 

Put;  /oxiN(;  OF  Cix  ii  i/Ai  kjns 

In  the  m.tp  (I'i^j.  II,  I’l.  I)  I  have  attempted  to  synchroni/e  th(  vari¬ 
ous  civili/.atious.  I  .issume  that  Citlosstil  buildinj^s  like  those  of  Boro  Budur 
in  Java,  .Xiijikor  in  ('amiMxlia,  or  the  ruins  of  Piticaca  in  Bolivia  impiv 
many  thousands  of  years  .settlement  before  the  temples  were  built.  Thus 
we  may  jn'diaps  class  in  the  first  e|K)ch  the  Sumerian  (and  I’roto-Mon»;ol 
In  the  .se('ond  e|)och  are  the  .Akkad  and  Cjjypti.m.  In  the  third  e|>och 
are  the  e.trly  Chinese,  the  ('amIxKlian,  the  Ilittite,  and  jMissibly  the  .M.iy.i 
of  Yucatan  and  Chibcha  of  ('olombia.  In  the  fourth  are  the  Inca  .md 
.Avmara  civ  ilizations  of  the  .Xndes,  the  (ireek  and  R(iman,  and  the  Poltec. 
In  the  fifth  are  the  hill  civilizations  of  Java  and  ("ey  Ion,  Spain,  .md  centr.d 
Indi.i.  I'inally  tixlay  we  have  the  sixth  e|XK'h  with  the  centers  .ilre.idy 
described.  While  opinions  may  differ  as  to  the  details  of  this  yeiier.ili/.i- 
tion,  yet  I  think  the  main  princijile  that  civilizations  ot'ciir  in  zmie-  must 
be  admitti'd.  One  very  imix»rt.mt  ('onclusion  c.m  be  dr.ivvn  from  the 
diatrram.  If  the  civilizations  j>rovv  up  in  climatic  zones,  they  must  be  m<»re 
or  less  p<ir.illel  to  the  ecptator.  We  have  seen  in  the  early  migration  tn.ips 
th.it  the  chief  corridors  arc  determined  by  the  toi)oj>raphy  even  more  th.m 
by  the  desert  .md  forest  belts  (climatic  control.)  Let  us  hxtk  at  .Americ.i. 
Here  the  mi^r.ition  zones  run  primarily  north  and  south.  lleiK'e  they  cut 

'♦•iriftith  Taylor:  Physiography  and  (ilacial  (Oology  of  East  AntarOica.  Gfogr.  Journ..  Vol.  jj.  lyi  j. 
I'P.  J('5-  45»-46t.  S53-S*(:  reference  on  p.  3(>g. 
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at  pi—  the  ci\ ili/ati«»n  /oius,  and  s<*  \vi‘  find  the  anomalies  in  culture  which 
ha\f  made  the  ethnolo>>y  so  conhist-tl.  'riuis  the  Alpine  tribes  who  occu¬ 
pied  the  i>ortion  of  tlu-ir  siH.‘ciaI  mij^ration  zone  most  favorable  for  the 
dewlopmeiit  of  ci\ilization  built  uj)  the  Inca  and  Aztec  cultures,  while 
their  bh^xl  brothers  who  were  pushtnl  away  towards  the  south  remained 
in  .1  'axa^e  stati-.  I'or  the  siiine  reason  the  N'ahjjans,  whose  ethnic  status 
wa?  ecjual  to  the  ICtruscans  .md  <  iaels,  found  all  theii  time  occupied  in 
^earchin^  for  fo(Kl. 

In  Africa  we  see  the  H.mtu  of  the  plateaus  dominating  the  M.mtu  of  the 
I'oa-t.  In  Kiirope  the  climatic  and  ethnic  zones  are  more  or  less  p.irallel. 
and  the  distinction  is  not  so  obvious.  Vet  the  ancit'Ut  Irish  ( ioidel  i^ 
kin  to  the  civilized  I'truscan  and  C'retan  as  well  as  to  the  savajje  T(Mla> 
of  India  an<l  .\a^.»s  of  Assam.  The  Irish  tribes  inhabited  a  cold,  wet. 
outlyini;  jxtrtion  of  l•'uroJ)e  with  the  result  that  ri^jht  into  the  Stuart  period 
they  Wire  probably  the  most  savage  tribes  in  hairope.  To  realize  thi>  we 
have  only  t(t  read  the  contetnporary  descriptions  by  I'ynes  Moryson  (A.  1). 
it)Ooi  or  by  Spenser  and  Raleigh.  Morysoti  saw  “Vounj;  mai<ls  stark 
n.iki-<l  urindin^  of  corn  with  certain  stones  to  make  cakes  thereol'.”-’'  .An¬ 
other  traveler  was  re^ahil  by  ('hief  O'Kane  in  l  ister,  “lie  was  met  at 
the  d'lor  with  sixteen  women  all  naktxl  except  their  lor)se  mantle>.  . 

S(K)n  after  O’Kane,  the  lord  of  the  country,  came  in  all  nakt“d  excejjtinji 
a  l<Mi-.e  m.mtle  and  shoes  which  he  put  off  as  soon  as  he  catne  in.”^-  Tin- 
Toda'  wear  exactly  this  type  of  ch)ak,  as  (iomtne  suggests. 

rile  e.irlier  Irish  warrior  when  he  killed  his  enemy  broke  his  skull,  ex- 
tr.u'ted  his  brains,  mixed  the  mass  well,  and,  working  the  compoutid  into 
a  ball,  carefully  (Ini'll  it  in  the  sun  atul  ppKluced  it  as  a  trophy  of  \alor. 
Me  carried  the  heads  of  the  slain  at  his  jjirdle  just  as  his  blcKKl  brother 
doi>  in  Malay  atid  elM'where.  In  the  interments  of  the  Lonj;  Harrow 
jK-riod  headless  trunks  are  fre(iuently  met  with,  as  are  also  heads  buried 
separately:**  so  that  head-hunting  was  no  doubt  as  prevalent  with  the  early 
Irish  .IS  with  the  Dyaks. 

.\o  Nej;ro  tribe  has  ever  reached  a  high  state  (»f  civilization.  Possibly 
the  mo>t  .idvanct'd  was  the  Voruba  State  on  the  Niger,  but  we  have  seen 
th.it  thi-i  is  due  to  I-'truscan  intluence.  This  also  accounts  for  their  very 
advaiK'ed  type  of  sjK'ech,  Vet  in  higher  zones  it  is  obvious  that  all  the 
r.ices  h.ive  worthy  representatives.  The  Semites  (72)  at  the  time  of  David 
jipKluced  some  of  the  noblest  coticepts  of  religion,  ^(K)  years  before  ('on- 
fucius  lived  (.H.  500).  The  Cretans  (75)  had  a  wonderful  civilization 

lufore  the  time  of  Homer.  If  on  the  whole  the  world  seems  now  to  be  at  the 
feet  of  the  folk  of  the  Aryan  zone  (76  j())  this  is  due  as  I  have  tried  to  show 
to  m.my  different  factors.  The  future,  in  my  opinion,  belongs  to  the 

••  Kxn.i  Moryson:  A  Itistory  of  Irt-Kind  from  the  Year  i50<j  to  1603.  2  vols.,  Dublin,  173.S;  reference 
in  Vol.  r.  p.  372,  cited  by  G.  L.  (iomine;  Ethnoloey  in  Folklore,  London,  1892.  p.  178. 

0  Moryson:  An  Itini'rary,  4  voU.,  London.  1617;  reference  in  Vol.  4.  p.  181  cited  by  Gorame,  op.  t((., 
p.  179- 

“  ('.omme.  op.  (It.,  pp.  146-14'). 
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Alpine  races  and  later  to  the  ('hinese  unless  the  white  race  contiuers  some 
of  its  |H-t  \ires. 

In  cfnichision  (»ne  cannot  hut  realize  that,  though  evolution  is  j;o\erne<l 
hy  fixed  laws,  these  l.iws  have  little  rej^ard  for  the  indivi<lual  and  not  much 
more  for  the  race.  Mighty  conse(|uences  for  j'iKKl  or  evil  have  resulted  from 
\\hat  seem  to  he  trix  ial  (K'currences  in  the  life  of  a  race,  such  as  the  dircrtion 
of  a  migration.  'I'hese  ajUK-ared  of  such  small  imiKirtance  at  the  time 
indeed  that  the  trihe  could  not  jxissihly  have  controlleil  them,  and  yet  ono 
path  led  to  empire  and  the  other  to  extinction. 

Part  VI 

The  Distribution  and  Evolution  of  Languages 

I  have  heen  unahle  to  find  any  modern  gefigraiihical  treatment  of  the 
languages  of  the  world.  'I'ck)  few  workers  in  natural  science  seem  to  realize 
the  invahiahle  hel|)  they  may  bring  to  research  hy  charting  their  results  — 
in  effect,  hy  using  isopleths.  In  the  present  paiKT  I  have  apjiliiil  the 
methiKls  usiil  in  geology  and  meteorologx-  with  considerahle  advantage  to 
the  studies  of  evolution  and  linguistics. 

pRlNClfl.KS 

In  the  first  place  there  are  several  outstanding  principles  which  may  In- 
profit  a  I  »1  y  con  siderei  1 . 

1.  In  languages,  as  in  exdlution  generally,  we  may  apply  the  phrase 
c.v  orifvlc  Ittx.  .Ml  the  chief  languages  may  he  traceil  hack  to  the  .\siatic 
cradle,  which  induhitahly  lay  in  the  Tersian  and  Turkestan  areas. 

2.  The  most  primitive  languages  are  now  sjioken  in  the  outermost  zone 
surrounding  the  center  of  disiiersid.  Thus  (laelic  is  the  most  primitive 
.\r\an  language.  Latin  is  prohahly  next;  then  comef'ireek,  Teutonic,  and 
Slavonic:  and  lastly  .Armenian  and  other  .Alpine  languages.  The  earlier 
families  are  grouped  in  onler  of  development  outside  the  zone  of  the  .Ar\  an 
family  (sc*e  I'igs.  6  and  8). 

Much  confusion  has  resulted  liecause  many  languages  have  lieen 
preservt-d  hy  thrt-e  major  methcKls,  which  result  in  what  may  lit*  termed 
fossil,  highUivd,  and  migrant  varieties.  The  last  is  the  most  important  and 
the  other  two  are  often  wanting.  For  instance  Sanskrit  is  a  fossil  language 
huried  under  later  strata  of  Prakrit,  Pali,  Pushtu,  etc.  ProhalJy  its  migrant 
form  is  best  representt-d  in  Lithuanian,  hut  it  is  most  imi»rtant  to  realize 
that  theCialcha  mountaineers  on  the  Hindu  Kush  (Siah  Posh  dialect)  have 
preservitl  a  very  close  approximation  to  the  ancient  Sanskrit  (see  Fig.  8). 

4.  I'he  geological  analogy  of  inlicrs  (w  here  islands  of  older  strata  project 
up  through  newer  strata)  and  outliers  (where  islands  of  later  strata  are  left 
isolatwl  hy  the  removal  of  their  connecting  dejxisits)  may  also  lie  applietl  to 
comparative  philologx’.  Thus  in  the  map  of  Furoix'  (Fig.  6)  the  Bascjue 
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is  an  inlier  of  Il)crian  si)ccch  whicli  projtrls  throujih  tho  surrouiuiin^ 
waves  of  Romance  Ianj>uaKes.  The  I’elasjjian  relics  in  (ireece  are  inliers 
amid  the  much  later  lanj^uages  which  constitute  (ireek.  In  I'hin.i  the  Lolo 
jx‘oj)les  occupy  an  inlier  amid  the  encircling  Mon};olians.  The  (ialcha  are 
probably  inliers  amonjj  Mongolian  peoples  (si‘e  I'ig.  K). 

Outliers  are  more  numerous,  and  the  three  Asiatic  languages.  Laj)p,  I'inn, 
and  Mag>’ar,  are  gO(xl  examples.  Their  congeners  are  to  be  found  far 
away  in  Sil)eria,  but  we  know  that  these*  tribes  extende<l  for  a  time  right 
across  Russia. 


TRANSGRESSION  OUTLIER  INLIER 


(.'.TOSS Slav  and  Teuton) 

Migrant 
Varfetj  of 
Sanskrit 


from 

Northern  Asia 

O  w  O  0 


Highland 
Variety  of 
Sanskrit 

Galcha 


Fig.  8 — HUkL  di.iKnim  illustratinK  an  analoRv  of  Rrologiral  structure  api>lird  to  the 
micration  of  lanKUage.  The  order  of  eviiUition  is  that  of  the  cephalic  indices  (75-86);  but 
the  migrations  have  Iji-en  Somewhat  irregular,  especially  the  S,inskrit  Alpines  (Lithuanians, 
etc.).  latter  the  Slav  trilK-s  dominated  the  S.inskrit  .Mjiines  and  were  in  turn  overrun 
by  the  Altaic  Magyars.  Compare  Figure  (k 


riic  dominance  of  a  language  depends  on  a  sort  of  mass  effect.  In  ICurope 
the  .Magyar  and  l-'inn  have  held  their  own,  but  no  more,  amid  Aryan  tongues. 
In  (  hina  the  converst*  occurs  and  the  Lolo — of  the  (iaelic  (?)  horizon  — 
have  barely  held  their  own  among  s|K‘eches  allied  to  the  Lapp  and  Magyar. 

5.  The  most  confusing  condition  arises  when  we  have  a  transgression 
of  siX'ech  somewhat  resembling  a  transgression  in  stratigraphy.  In  this 
case  a  later  language  moves  far  across  the  earlier  languages,  not  hdlowing  in 
se(|uence  but  skipping  many  intermediate  zones  (see  Kig.  8).  .\n  example 
TK'curs  in  Kurojx*  in  the  Alpine  folk  with  a  head  index  of  8’-H8.  They  arrived 
in  Kurofx*  in  Neolithic  times,  long  Ix'fore  the  Slavs  (Ho  82)  and  |)rob.ibly 
Ufore  the  Teutons  (77-80).  The  important  point  to  notice  is  that  though 
they  arrivi*d  first  in  Liirojx'  their  six-ech  was  more  advanced  th.m  that  of  the 
later  comers. 

6.  It  cannot  be  too  strongly  enijihasized  that  the  development  of  race 
and  language  of  all  the  Aryans  occurred  in  Asia  during  probably  kxi.cmm) 
years.  Kxcept  perhaps  in  the  case  of  the  f  iaelic  trilx's.  more  of  their  evolution 
has  occurred  in  Turkestan  or  thereabouts  than  in  their  present  abiding 
places  to  which  many  of  them  migratc*d  only  alxnit  5,(mx)  years  ago. 

7.  The  |)hcnomenon  of  the  shatter  belt  (see  Kig.  I,  l‘l.  I  and  I'ig.  2)  has 
been  discussed  earlier.  Just  as  there  are  lines  of  weakness  in  the  crust 
along  which  earth  movements  take  place  era  after  era,  so  there  are  corridors 
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aK)n>;  which  triho  mijiratc  a^c  after  a^;e.  In  l)oth  casi-s  the  margins  are 
rent.  {)U>he(l  aside,  and  in  part  airsorhe*!.  This  explains  the  conditions  in 
the  ('ancasus  and  in  California  and  Hrazil,  where  the  inos;iic  of  dissimilar 
tril>e>  Hanking  the  great  linguistic  families  are  the  debris  fringing  the  main 
corri(U>r«-  of  migration.  I  have  no  doubt  that  the  shatteriHl  trilres  in  the 
Caucasus  will  ultimately  be  correlated  with  their  .\r>an  (I’amir)  or  Turki 
(Altaic)  ermgeners  of  the  same  cephalic  index. 

.s.  No  language  is  at  a  standstill;  but  the  isolated  mountain  or  forest 
dialect — far  remove<l  from  stimuli  intellectual  or  otherwise — alters  very 
little  as  compared  with  a  ci\  ilized  language.  Nothing  accelerates  a  language 
so  raf)iilly  as  the  development  of  writing.  The  three  most  advanced  lan¬ 
guages  today  are  probably  Chinese,  Persian,  and  English.  Of  thest*  laiglish 
has  developed  most,  lor  it  tliffers  in  structure  almost  entirely  from  the 
synthetic  inflected  .Anglo-Saxon  and  is  now  eminently  analytic  and  un- 
inllected.  Persian  has,  I  believe,  tmdergone  a  similar  change  btit  has  taken 
alK)Ut  twice  the  time.  Chinese  probably  started  with  a  higher  (i.e.  more 
concise  and  economical)  language  about  lo.ocx)  years  ago  and  had  advanced 
further  than  Knglish  aln^ut  5.(kk)  years  ago. 

<).  In  all  cases  the  study  of  evolution  becomes  much  more  simple  if  we 
ignore  the  developments  of  the  last  5(K)  years.  Western  Kurope  has  had 
unitiue  opiM)rtunities  in  her  climate  and  in  her  resources.  These,  cotiple<l 
with  her  choice  of  religion  and  philoso{)hy,  have  given  her  the  first  place  in 
the  world,  but  it  is  t<K)  often  assumeil  that  race  is  the  first  factor  and  that 
religion  is  of  equal  impirtance,  while  environment  is  often  ignored!  'The 
coin  erst*  is  nearer  the  truth ;  for.  as  we  have  seen,  race  per  se  has  been  only  a 
sm.fll  factor  in  the  development  of  civilization. 


Tuk  I.AVA-l'i.ow  .Anaiim.v 

We  may  picture  the  center  of  disjiersal  in  ('entral  .Asia  as  a  sort  of  “fissure 
eruption”  sending  forth  streams  of  lava  in  all  directions.  Kach  new  eruption 
arises  from  the  center  and,  while  covering  some  jMirtion  of  the  previous 
flow,  pu?hcs  most  of  the  previous  lavas  otit  to  the  jx-riphery.  If  we  postulate 
that  the  early  lavas  still  retain  some  mobility  and  (X'casionally  How  across 
the  later  lavas,  we  get  a  very  close  analogy  to  what  has  hapixmeil  in  the 
migrations  of  man. 

I  ha\e  endeavoreil  to  show  this  in  I'igure  q.  It  explains  fairly  clearly 
the  relations  of  the  “fossil”  to  the  “migrant”  languages  described  above.  ( )n 
the  extreme  periphery  we  see  the  true  Negro  (70  72),  who  apjx'ars  only  in 
.Africa  and  Pa[nia.  But  we  see  that  Cheilean  relics  under  the  center  of 
dispe*rsal  still  bear  witness  that  he  once  lived  in  all  the  intervening  zone. 
The  next  zone  is  the  Mousterian,  found  all  round  the  iXTiphery  in  southern 
.Africa,  southern  .Asia,  southwestern  .America,  and  .Australia.  Then  come 
the  Hamitic,  Ilx'rian,  and  Semitic  {X'oples  who  have  a  world-wide  distribu¬ 
tion  as  the  culttire  maps  ha\e  shown. 
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Ht-rr  the  dead  lanjjua>tes  l>C“j>in  to  help  iis.  We  have  relics  of  llteri.in 
writings  in  many  Neolithic  sc'ripts,  such  as  those  figured  by  Serjji^  from  the 
French  dolmens  and  from  ('yprus,  ('rete,  and  Libya.  The  Fgyptian 
hierojilyi)hs  are  1  lamitic  and  allied  to  the  nuMlern  ('optic.  By  analogy  thev 
may  Ik-  found  to  Ik-  still  more  like  sf)me  outlying  I  lamitic  migrants  that  have 
preserved  the  more  primitive  sjx-ech.  Assyrian  and  Babylonian  are  well 
kiK)wn  from  the  clay  tablets.  'I'heir  closc-st  affinities  in  the  same  way  may 
well  Ik-  not  with  nuKlern  Syrian  but  with  some  trilK-s  pushed  away  from 
.Assyria  by  migrations  about  5,(kh>  years  ago  and  nr»w  living  on  the  pc-riphery 
c»f  the  St-mitic  zone,  e.g.  in  .Abyssinia. 

I'nK  l.iMU  isTic  Fkoiu.km  <)i  THi:  1m>()-.\ry.\x  Racks 

When  we  come  to  the  .Aryan  languages  the  jiroblem  Ix-comes  \ery 
interesting,  for  we  kn«>w  more  of  the  phihdogy  of  the  various  spc-eches.  My 
conclusions  differ  considerably  from  the  ortlnnlox  views  which  I  have  come 
across  in  all  textlMK)ks.“ 

'I'lie  palladium  of  the  philologist  is  Sanskrit;  but  it  seems  evident  to  me 
that  Sanskrit  was  first  siMiken  thousands  of  years  after  (iaelic,  Welsh,  Latin, 
and  |K»ssibly  Teutonic  and  (irtvk  had  come  into  existence  (in  the  order 
named  j. 

d'he  characteristic  of  the  earliest  .Aryan  tongues  is  the  prevalence  of  the 
k  sound  (often  as  qri  or  kv  or  k'iv).  'I  his  ap|K-ars  in  (iaelic  kiiig  (five)  and 
Latin  quinque.  It  is  replaced  by  p  or  later  by  /  in  Welsh,  (ireek,  and 
reutonic  (pump,  pentc,  funf).  Now  in  the  .Assyrian  inscriptions  we  find 
reference  to  the  I'lKdiari,  and  these  pt-oples  (who  liveil  in  Bactria)  are  found 
to  iK-long  to  the  k  trilK-s.^  We  can  therefore  show  Tocharese  as  a  dead  k 
language  in  our  diagram  (Fig.  9)  connecteil  to  the  outer  zone  of  (iaelic  and 
Latin.  .Now  Sanskrit  ust*s  the  word  panch  (five)  as  do  the  present-day 
( ialclia  trilK-s  (Swat  and  Siah-I’osh)  of  the  Hindu  Kush  region.  It  also  u^e^ 
the  later  form  of  the  word  for  hundred,  i.e.  salcm  for  kentum.  Lithuanian 
is  in  many  ways  dost*  to  Sanskrit,  and  its  word  is  penki  which  is  merely  a 
form  of  panch.  If  we  use  our  “touchstone” — the  cephalic  index — we  find 
that  the  (ialclia  lie  on  the  isokeph  of  83-S5,  the  Lithuanians  are  alxiut 
K3,  and  we  may  infer  that  the  sjx-akers  of  Sanskrit  were  of  the  same  brachy- 
cephalic  tyjx*.  I  hey  were  much  later  than  the  (iaels  (76),  Welsh  (78),  or 
Teuttins  (79). 

The  Indo-.Aryan  races  may  lx-  sulKlivided  first  into  the  well-known 
kentum  and  satem  groups  and  then  as  in  Table  X'lL. 

If  this  table  is  accepted — and  it  strms  toagrt-c-  Inith  with  nuKlern  philology 
and  with  the  migration-zone  theory — then  st-veral  im|xtrtant  results  follow. 

«  (i.  S'rgi:  The  Mediterranean  R.ice:  A  Study  of  the  Origin  of  European  Peoples.  l.ondon.  n.K>i.pp. 
288-30S. 

“  Except  iM‘rli.ii>8  portions  of  T.  O.  Tucker’s  invaluable  ‘IntriKluctinn  to  the  Natural  History  of  l.an- 
guage”  (I»nilon.  1008),  which  I  have  used  considerably  in  contrasting  the  structure  of  languages. 

*•  See  Encyclopaedia  Britannica,  nth  edit.,  Cambridge,  ipio,  V'ol.  14.  p.  495. 


It  shows  that  then-  was  .iii  tnonnons  trans^rt-ssioii  in  Neolithic  tinus, 
whcrchy  a  very  advanced  lan}>n.ijie  spoken  hy  Alpine  jK-oples  was  bronnht 
ri^ht  across  the  center  of  l'nro|H-.  They  ha<l  a  less  |M»werfiil  or^.inization 
than  the  Ktrnsr'an  and  Mycene.in  cl\ iliz.ttions  so  that  the  jK-oples  of  the 
latter  (helix-d  hy  some  Alpine  hhMxli  doininaled,  ancl  their  primitive 
kculuni  lati^iiajjes  prevailed,  lint,  when  the  Roman  lanjtire  ^raditally 
ahsorl»ed  the  Dacians,  the  Wends,  the  Swahians,  the  lielj;ae,  and  the 
Ali)ine  Kelts,  it  did  not  impose  Latin  uixtn  these  jK-oples  (as  every  classical 
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history  seems  to  infer).^'  These  harharians  had  much  higher  l.inijna^es 
of  their  own  and  very  sensibly  stuck  to  thetn.  I  heir  lanj;uajtes,  f(»r  reasons 
stated,  differed  very  little  from  Sanskrit,  so  that  they  readily  adopted  some 
of  the  Latin  speech  and  sytitax.  It  is  tnost  su^j>estive  that  the  live  l.inj>ua^es 
which  postfix  the  article  are  Lithuanian  (Hj),  Rumanian  (k’),  liuljiarian 
(S2),  Albanian  (H3-85),  and  Old  Norse.  In  the  latter  a  small  outlier  of 
index  83  occurs  (see  map  I'i^;.  6).^* 

In  no  other  way  can  one  account  for  the  fact  that  the  Kurojx'an  Alpiiu- 
peoples,  though  ethnologically  homogeneous,  ha\e  so  readily  taki-n  to 
French  or  (ierman  or  Italian  or  Rumanian  or  Slav.  They  all  originally 
spoke  something  akin  to  Albanian  or  Ladin,  a  sort  <»f  improved  Aryan 
tongue  (like  Sanskrit),  to  which  Latin,  Teuton,  and  Slav  wt-re  slowly 
evoking.  They  met  the  lowland  iin.ider  halfway,  as  it  were. 


*’  Tuckt-r  (of.  cil.,  p.  241)  is  much  mon-  Irank  ami  writes  "Wo  tan  only  riuss  at  the  orivtinal  lanuuaiji-  of 
stock  B"  (i.c.  Neolithic  Alpines  f8.j-88)l. 

*•  Linguistic  data  from  B.  G.  Latham:  Elements  o|  Comiwrative  riiilology,  London,  istij,  p. 


'riii>  may  l)el|)  to  explain  why  all  the  eiimhrous  suffixes  of  Latin  vanished 
so  r.ipidly,  while  the  rof)ts  (eoininon  to  Latin  and  Al|)ine  tonjjues)  passt'd 
almost  imrhanne«l  into  the  Komaiue  lanjina^es.  I  am  imahle  (f)  find  manv 
data  re^iardinn  the  tyjH-  Alpine  l.inmianes  in  KnrojH'  (Ladin  and  Albanian), 
but  Albanian  is  always  el.issed  as  a  satcni  s|KV('h  (s(“e  Table  \’ll). 

rile  real  eonneetion  iK-twi'en  ethnol<»ny  and  lan^ua^e  has.  1  trust.  Ikvii 
brought  out  as  regards  the  ^reat  Aryan  ^roup  of  lanmiajjes.  This  is  not 
the  place  to  discuss  phonetics,  but  I  have  no  doubt  that  (irimm’s  law  of 
jihonetic  change  will  l»e  found  to  Ik.*  rel.ited  in  no  small  decree  to  the  climatic 
ch. lilies  to  which  the  trilies  were  subjected.  These  climatic  chanjies  were 
not  only  those*  inherent  on  their  wanderinjjs  but  were  also  secular  .md 
affec  ted  stationary  |H-oples  as  well.  In  the  ioo.cmio  years  cK'cupied  in  the 
\ariation  of  the  Aryan  lanj>uaj>es  there  were,  in  my  opinion,  four  consider¬ 
able  secul.ir  chanjies  of  climate:  and  the  trilK's  themst‘lves  marched  from 
arid  Central  Asia  to  cold  wet  Norway,  so  that  the  climatic  stimulus  varic^l 
greatly  atid  was  utidotibtedly  very  im|)ortatU.  1  ho|H-  to  develoji  this  iti  ,i 
later  pajH-r. 

S|).ice  doe-s  not  |K*rmit  of  adecpiate  treatmetU  of  the  other  jjre.it  lin- 
jjuistic  families,  the  .Nejjro.  Ratitu,  1  )r.ividian.  Hamitic.  Melanesian, 
llH*ri.m,  Setnitic.  Mal.iyo-I’olytiesian,  Cgrian,  Tutijjus,  atid  t'hincse.  not 
to  metitioti  the  horribly  coinjilicMtc'd  tangle  in  North  and  South  .\meriea. 
but  it  seems  logical  to  me  that  the  principles  1  have  apjilied  to  the  .Aryan 
groti|)  caimot  fail  to  help  c'omparative  philology  in  other  continents.  1 
pro|Mtse  to  sutnmarize  the  evidenc'c  which  1  have  collected  in  the  hope  that 
later  the  problc'ins  m.iy  Ik*  titidertaken  iti  detail. 

r.ible  VI 11  shows  it)  a  highly  generalized  fashion  some  of  the  main  con¬ 
cepts  in  this  pa|K  r.  I  he  c'ephalic  itulex  is  correlated  with  the  latiguage> 
and  customs  of  tyjK*  r.ices  in  the  four  continetits.  The  customs  have  lieen 
correl.ited  previously,  but  the  languages,  esjK'cially  of  .America,  are  merely 
inserted  to  help  further  sttidy.  1  feel  sure  that  some  such  seriation  is 
legitimate,  but  the  evidence  to  date  is  admitti*dly  slender. 

I  tii:  Most  1‘KiMiTtvi-:  I.AM.t  Ac.Ks 

W’e  tnay  r.ipidly  run  through  the  sc.*ries  of  languages  in  the  region  lx.*tween 
South  .Africa  and  Chin.i.  The  most  primitive  languages  are  probably 
those  of  the  Sudanese  Negroes,  allied  to  Wolof,  etc.  This  group  extends 
across  .Africa  to  .Abyssinia,  where  there  is  a  typical  shatter  belt  of  all 
sorts  of  l.inguages.  The  l.mguages  are  not  capable  of  expressing  delicate 
shades  of  meaning,  and  there  are  no  genders,  etc.  Curiously  enough  their 
\ery  priniitiveness  makes  them  in  some  ways  resemble  Chinest*.  Knglish, 
and  other  highly  exolved  languages.  In  former  Cierman  Last  .Africa  the 
-Albugu  are  a  Sudanese  group,  where  primitive  inflection  is  just  l)eginning 
to  ajiproximate  the  language  to  bantu.'® 

*'  Ali.  c  Wi  rncr.  transl.:  An  IntriMliu  ti.m  to  tho  Study  of  African  I.ani{iiaK(’8.  by  Carl  Mcinhof.  tendon,  ioi5 
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I'aBLE  VI 11 — EVOLITION  OF  C'lLTlKE  AND  LANGUAGE  (TENTATIVE  CORRELATION' 


.Migration 
Zone  and 
Ckphalic 
Index 

Language 

Type 

Typical  1 

CVSTOMS, 

Folklore.  , 

ETC.  1 

■Africa. 

Ecrope 

1 

.Asia  j( 

I. 

■America  | 
.SCGGESTKPj 
ONLY)  1 

At’MR.X- 

LAM.V 

I  : 

1 

N’oRro  (70  J 

1 

i 

lejune;  often  1 
reduplicat- 
inR;  absence 
of  gender; 
few  numerals 

-Vtishisiu 

1 

1 

■iudanandl 

Guinea 

tribes 

-Mbugu 

l| 

1 

i 

[’apuan 

11 

j 

Mousterian  ' 
(-2  74) 

Very  complex  1 
prefixes  and 
suffixes: 
much  alliter¬ 
ation 

Ketishism  ' 

matriarchy: 
group  marri¬ 
age  ;  fioomer- 
ang;  totem- 
ism 

bantu 

Nair.etc.  | 

Boiocudo?  1 

1 

■Australian 
New  Hebri- 
des;»n 

111 

llaitiitic 
(74  7.S) 

I'olysynthesis 
common; 
and  more 
regular  syn¬ 
thesis 

C'ouvade;  to-i 
temism;  s«'r-| 
jK-nt  cult 

Masai 

Fulah 

Basil  lie 

Dravidian 

FIskimo  1 

Iroquois  ' 

i 

j  1 

Dentrecas- 

teaux 

1 

! 

Semitic  (75- 
7ft) 

Triliterals 

Couvade;  s<-r- 
l)ent  cult 

C  optic 
Tigrina 

[■Arabic 

[Hebrew 

(Kanares,') 

(■Algon- 

(|Uian) 

[South 

iS>lomon 

IV  ' 

Karlv  .\rvan 
(76 -7«) 

Highly  syn¬ 
thetic  (kfH- 
!  turn  in  west 
j  of  Kurasia) 

■Monoliths; 
Gaelic  belt ; 
tattooing; 
levirate 

j  Gaelic  1  k 
Latin  J 
(ireek  1 
iTeu-  1 p 
1  ton  j 

1 gorot 

Japanese 

Korean 

LAIgon<|uian 

i.Arawak 

1  .Athapasian 

1  Malay 
is.  K.  Pa- 
!  puan 

Maori 

Late  .Aryan 

j  (7«-8o)’ 

i 

Highly  syn¬ 
thetic  to  an¬ 
alytic  (.ra- 
tem  in  west 
of  Kurasia) 

L'nforked  kin 
words;  levi- 
■  rate;  sha¬ 
mans;  swan- 
maiden 
myths 

Slavonic 

Persian 
<  ialcha 

1 

|(  arifi 
Tlingit 
Haida 

■i 

[Louisiade 

E  Silomon- 

1 

Karly  .Al- 
1  pine  (80- 
8.S) 

A'owel  har¬ 
mony;  clear 
suffixes  to 
root;  losing 
1  inflections 

Forked  kin 

1  words;  heail 
1  delorma- 
i  i  tion;  sha- 

I  mans 

Magvar 

rSerb' 

t'zech 

j 

Finn 

|Tungus 

Shoshone 

■Aztec? 

(Sioux? 

TIavvaiian 

Saino.in 

|Tabilian 

i 

1 

Late  .Alpine 
'  and  Mon- 
1  Rulian  (8  s 
88) 

■Albanian 

Kirghiz 

(Jiiii  hna  ■' 

.  Tending  to 
|)ositional; 
monosyllabii 

Early  tri¬ 
umph  of  ar 
i'  anil  .social 
law 

t| 

i 

('Inncrio 

i 

The  Groui>«  1-lV  are  related  to  the  l•■^>ur  Cireat  lee  Aitee 


I'llK  “MdI  nTKKIAX”  L\NGUA(.1> 

The  next  ^reat  family  may  he  called  the  Mousterian.  It  includes  the 
hantn,  a  few  low  tribes  in  India  (Nair?),  and  the  Australian.  Hy  this 
time  inflection  is  in  full  swin^.  In  Hantu  (74)  pretixinjj;  usually  prevails, 
and  we  shall  note  a  gradual  change  as  we  ascend  the  scale.  Thus  in  Semitic 
(7(1)  we  find  prefixing  and  jMistfixing  about  equally  developed.  In  .\ryan 
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(7<)j  inllcctioiis  are  mostly  i)osttixe<i.  In  I'ral  Altaic  (83)  the  affixes  arc 
always  jHistfixed.*®  Australian  is  hijjher  in  t\iK*,  for  may  trilics  have  three 
numbers  (including;  du.il).  The  intlections  are  usually  suffixed  and  are 
extremely  numerous  and  complicated,  riius  the  noun  exjiresses  time  also. 
( ieitder>  are  n<tt  usuall\-  shown  by  inflection.®'  1  have  no  ilata  of  the  coi;- 
nat(‘  liKliaii  trilM.‘>. 


H.X.MHIC  AM»  Iia.KIAN’  LANC.r.VGF.S 

I'he  next  /one  includes  the  Hamitic  trilK's.  who  are  well  rcpresente*! 
in  the  Sudan,  in  the  Deccan,  and  probably  alon^  the  eastern  coast  of 
.\tiu-rica.  I'hey  ha\e  develo|K‘d  alonii  >omewhat  different  lines  in  the>e 
three  widi-ly  st-p.irated  re.i;ions.  In  Africa  the  most  primitive  ty|K‘  is  the 
Hottentot  Nama,  who  is  an  “outlier”  of  relatixely  high  head  index  (75 
amid  lower  H.intii.  It  preserves  the  primitive  dual  number,  like  the  Haiitu, 
but  has  the  general  character  of  the  Hamitic  trilies.  These  have  full 
inflections  for  number  and  gender.  The  feminine  (or  weaker)  gender 
is  marked  by  /,  which  also  characteri/es  many  Semitic  languages.  There 
is  no  doubt  now  that  Semitic  has  lieen  derived  from  Hamitic. 

Ikisf|ue  is  spoken  by  a  very  mixed  set  of  jX'oples  in  the  Pyrenees.  I'lie 
majority  have  a  head  index  about  7<),  but  a  few  Tevenole  (M4)  villages  are 
also  included.  The  language  seem>  to  lx*  more  nearly  allied  to  Ik-rlnT 
(Hamitic.  7(1)  than  to  any  other,  and  the  nucleus  of  the  Hascpie  country 
h.ts  folk  of  this  he.id  index.  Is  it  possible  that  we  have  an  isolated  Ktruscan 
colony  here,  like  the  corres|)onding  one  in  Nigeria,  which  once  dominated 
a  much  larger  region?  I'he  Bas<]ue  language  is  therefore  a  line  example 
of  a  retrogression  in  that  the  s|x“ech  of  a  lower  race  has  coiujuered  that  of 
a  higher.  We  get  the  same  thing  in  the  interior  of  Victoria,  where  you  may 
hear  a  veritable  |)ure-bl(KMl  Chinaman  asking  for  his  “pyjx'r”  (i.e.  news- 
pajx'r)  in  typical  Australian  vernacular!  Basque  is  of  course  the  sole 
lhiro|x>an  language  (with  jx>ssible  e.xce|)tion  in  the  Caucasus)  which  incor¬ 
porates  the  object  in  the  verb.  This  is  very  characteristic  of  the  American 
languages.  Basque  takes  in  the  direct  pronominal  object  (and  I'rench 
has  a  touch  of  this  also).  Iroquois  can  also  incorporate  the  noun  object 
in  the  verb  and  “has  nothing  in  common  with  the  structure  of  the  .Algon- 
<piian  or  Sioux  languages”*-  adjoining.  This  can  only  mean  that  it  lx*longs 
to  a  different  migration  /one,  as  I  i)ostulated  from  the  head  form  (76  or  so) 
in  my  prev  ions  pajxT.  No  error  has  been  so  widely  promulgated  as  that 
all  American  languages  are  iK)lysynthetic  and  incor|X)rating.  The  Ix'st- 
known  trilx's  were  the  eastern  primitive  trilx*s.  just  as  in  luirasia  the  Ix'st- 
known  were  the  western  primitive  trilx's.  One  incorrect,  if  natural,  result 
of  this  has  Ix'en  to  place  the  Teutonic  spt'ech  on  a  pinnacle  which  it  by  no 

••  Henry  Sweet:  The  History  of  LanguaKe,  London  and  New  Vort,  looo.  The  tiicuret  are  cephalic 
indices,  which  I  have  added. 

•'  Roth:  VV  est  VJuei’nsland  .VlMirigines.  1807.  ( Pitta  Pitta  trilje.l 

••  Kr.inz  B.kis:  .VnthroiHdogv  of  Canad.a.  loio.  p.  530. 
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Fig.  10  Map  slmwint!  tin-  ethni)logy  of  Mi-lan<  sla  (has -d  in  imrl  on  Rivers.  S-ligm.in,  and  (.'iKlringtonf. 
Tile  migration  zones  merge  smiewhat,  especially  in  the  north.  The  Polynesian  migration  Irom  the  east  has 
tUt  across  the  earlier  Ilx-rian  and  Negro  migrations. 

inarkccl  oil  !)>•  the  triliteral  words  which  build  up  much  of  the  lauj;uajj:e. 
rims  falat  (bend)  is  chauged  into  filat,  fidntu,  falu,  etc.,  much  as  we  add 
iiillectious.  Macdonald  has  shown  that  this  scheme  is  (piite  usual  in  lan- 
mia^es  of  Melanesia,'*'''  in  fact  just  where  the  Black  Jews  mentioned  previ¬ 
ously  are  found.  He  shows  also  many  similar  roots  connecting;  l-^fatese 
(Melanesian)  with  .Arabic  and  Malay  and  of  course  also  with  1‘olynesian. 

1  have  no  dfiubt  whatever  that  the  clue  to  the  connection  between 
Hamitic,  Semitic,  Aryan,  and  Alpine  ianj;uaj;es  will  be  ffiiind  in  the  num- 
IktIcss  dialects  extending;  from  Aneiteum  (New  Hebrides)  to  New  Britain 
and  to  Samoa.  Here  each  j;roup  of  islands  is  occupied  by  a  wave  in  the 
mij;ration  zone,  and  we  can  trace  the  evolution  of  head  form  from  74  to  K4 
and  the  corresjxmding  change  in  languagt*  more  clearly  than  anywhere 
els<’  in  the  world. 


D.  Macdonald:  The  Oceanic  Languages,  London.  nwT. 


ni«'.tn>  deserves  and  to  rlegrade  the  .\merind  languages  to  the  level  of  the 
Hamitic)  Irociuois,  which  is  almost  the  lowest  in  the  continent !  Such  are 
M>me  of  the  results  of  the  neglect  of  a  geogr.iphical  treatment  of  linguistics. 

Sl.MlTIC  l,A\(.l'A(.KS  AND  riliaR  kl  l.AlIOV  WiTll  .\KYA\ 

The  next  great  group  which  we  meet  in  our  traxerse  is  the  Semitic. 
rhi<  is  best  known  from  Hebrew  and  .Arabic.  It  is  sonu-what  sharplv 


ETHNOLOGY  OF  MELANESIA 


APPROXIMATE 
MIGRATION  ZONES 


'admiralty 
(=,  IS  ‘ 


i  ^^retand 


HOMOLOGUES 

ALPINE  AND 
ARYAN  ! 

SEMITIC  AND  1 
IBERIAN 


MOUSTERIAN 


iCtPHALIC  INDEX 
1  AMD  CULTURE 


SCAit  Qf  Milts 
lOQ  0  160  .100 


January  l¥tnds 


1 


gyi.i  iiiiiiimM  r  ■  iniiiiagijHj^ 


1 1 J 


l  llli  (JK(K.RA1>HI(  Al.  RKVIKW 


Macdonald  IkHcvcs  that  tiu*  Melanesian^  came  straight  fnnn  Ar.diia. 
hut  they  are  of  course  primitive  tril)es  pushed  out  of  Burma  and  Malaxsia 
hy  the  Rreat  Aryan  and  M(»nnolian  migrations.  The  TaRala  lanjiu.i^e  in 
the  I’hilippines  has  Semitic  affinities,  e.j;.  it  iiKKlifies  a  \\«»rd  e\en  more 
jK-culi.irly  than  d<Ks  tin-  Sinitic  ahlaut.  I  hus  the  triliteral  siilat  hec<»mes 
.V  (///)  (an). 

Induing  hy  analogy  some  <»f  the  .MRoiupiian  triln-s  should  show  Semitic 
features.  .\(»  douht  the  old  stories  of  the  Lost  Ten  Triltes  and  of  Hebrew 
words  in  .\merica  will  h.ive  some  slight  t«»undati(»n  in  this  res|K‘Ct.  If  the 
1  lai<la- riinnit  (Ho)  ^roup  has  afhttities  with  Melanesi.in,  as  Boas  su^yi  'ts, 
it  is  most  proh.ddy  with  the  northern  Mel.ttiesiatis,  who  have  a  head  index 
aUmt  7«>  (e.j;.  in  New  Britain),  and  not  with  the  Black  Jews  of  the  Sohmions. 

ri'e  connection  l)etween  Setnitic  and  .\ryan  in  the  luirasian  reui(»n  is 
\ery  \a^ue,  |>rohahly  iK'i'aiise  the  .Assyrian  an<l  .tlliisl  dialects  were  hinhly 
altered  fn»m  tlu-ir  |)rimitive  c«)tidition.  .\o  douht  |)rimitive  Semitic  di.i- 
lects  (|)erhaps  frotn  .Ahyssinia)  will  show  a  relatioti  to  itritnitiw  .\r\an, 
e.^.  (  laelic  or  some  1  )eccan  <iialects. 

,\kvan  l.AMit'Aca.s  ( )t  isidi:  la  koi’i: 

rite  .\ryan  uroup  has  l>et‘n  treated  fairly  fully  for  the  Kuro|)e.m  -ection. 
rite  cfttmectioti  with  tin*  lower  Indian  dialects  fe.R.  Kanarest*,  is  (piite 
readiK  distinguished.  1  have  no  douht  that  the  Lolo  |K‘oples  (^who  wear 
garments  like  tlmse  of  the  Bretons  and  other  primitiw  .\ryans)  speak  an 
.Aryan  latt^ua^e.'’^  I'liere  are  many  features  in  Maori  (7*))'*^  which  remind 
one  of  tn«Hh*rn  I'.n^lish,  for  instance  the  articles,  the  unitiflected  noun, 
the  feehle  develo|)ment  of  jjender,  the  |)re|H»sitions,  and  their  relation  to 
article  ancl  noun.  Other  features  however  are  imlike.  Japatiese  to  Mime 
extc'tit  .sei'ins  of  a  iirimitixe  .Aryan  ty|K*.  It  has  itide|K‘ndcnt  proiKnms 
hut  with  clutnsy  fortns  still  showing  their  orijiin  (e.j;.  “1”  is  translated  hy 
an  ahhreviatioti  of  “selfishness”).  It  has  noun  suffixes,  which  are  howexir 
to  some  extent  separable  atid  show  their  etytnolojjy  also.  It  is  of  course  not 
even  retnotely  connected  with  Chinese  (thouj>h  it  derives  hundreds  of 
words  from  thelatteri  hut  has  many  affinities  with  Malay  and  Bolyne'ian.*" 

Iti  .North  .\meric.i  many  of  the  1  Mains  Indians  siR-ak  lannua^:es  reinotelx 
resetnhliny;  .Aryati,  e.j'.  Pawnee  1H51  heiirs  resetnhiances  to  Satiskrit  IH_M. 
.Athapascati  (H3  7H1  d(H‘s  not  incor|H)rate  re.idily,  and  the  object  is  inde- 
|K‘tidetit.  It  is  most  ititerestin^  to  note  how  the  small  units  oti  the  western 
coast  (in  the  shatter  lR‘lt )  a^ree  with  the  le.ss  disturbed  tribes  on  the  other 
si»le  «if  tin*  (ireat  (Airridor.  Thus  we  may  compare  the  si*ction-  usiny 

•'  l)<s<.nl><il  .IS  iiioiii  svllabii'.  S<v  A.  !•'.  [.egcmlri' ;  Far  WVsi  Cliinois.  T'l^ung  I'uo,  Stk  s  i.  \''4.  lo. 
I'Kxj.  pp.  J40-3»o.  j.  603  665;  n'forcmr  on  p.  63s. — Kdit.  Notk. 

**  TIu-  lowiT  t’olym  sians  n-scnihlf  the  (irts^ks  and  I’crsians  in  their  sulistitution  uf  It  and  S.  tiniiini's 
I. aw  connivting  1*  an<I  H.  T  and  I)  atso  tmlds  (or  IVityncsians  as  for  Girmans  (Tucker,  op.  cit.,  p.  437 ' 

•*  -I’olynesian  could  m-ver  t>e  classi-d  as  agglutinative,  inasmuch  as  it  expriws  grammatic.1l  reI.ition< 
li\  tree  iMiti.'les  after  tin  manner  ot  the  most  advanivd  analytical  tongues  such  as  Knglish"  (Tuck  r.  »/.. 
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Ath.ipasraii  s>|K‘rrh  two  sm.ill  groups  on  tlu-  wt-stcrn  coast  and  two  much 
larger  groups  on  the  eastern  side  t)f  tlie  (l.iter)  Shoshone  and  Xa\ajo  na¬ 
tions.  Salishan  Chinook  are  prohahly  not  tar  reinoxed  in  kin  from  sr>nie 
.\thapa.scan  triltes;  Init  there  has  been  a  ^reat  tratis^ression  ot  tlie  Ath  i- 
pasc.m  di.ilect,  .is  1  h.i\e  sii^j^ested  e.irlier,  and  ilet.iils  are  t(M)  few  for  me 
to  do  more  th.in  su^^est  their  lulmic  and  liniiuistic  .iftinities  (see  I'i^.  2). 

As  reiLtard^  tlie  Aljiine  .md  Moni;olian  peoples  \\t‘  m.iy  consider  for  a 
monu-nt  their  distribution  in  Asi.i.  I'he  Alpine  folk  of  the  southwest, 
(i.ilch.is.  Armeni.ms,  etc.,  were  undoubtedly  once  in  I'ontact  with  the 
^re.it  .Alpine  i;roup  of  centr.il  ICurope.  I'liey  spoke  .m  .Ary.m  tongue,  lint 
the  tril»es  to  the  northe.ist  of  tlu‘se,  e.^.  the  Kirghiz.  A’.ikuts,  etc..  thouiLth  of 
somewh.it  the  .s.mu‘  he.id  form,  were  iirisum.ibly  isol.ited  from  the  Ci.dch.is, 
etc.,  by  till'  m,irslu‘s  and  ileserts  of  the  country  .ibout  the  .\r.d  se.i.  Hence 
their  kiiijnii.i^es  .ire  not  ii.irticul.irly  similar.  thoU!.;h  as  usn.il  the  most 
primitive  represetit.iti\e.  I'innish  (St  is  re.idiK coinp.ired  with  Sl.ixonic 
(St  S^l. 

I'he  I'inns.  M.iiiy.irs,  Turks,  and  T.it.irs  entered  T'.nropi-  fnun  the  north¬ 
east.  tlu‘  other  I'airope.m  .Alpine  peoples  c.ime  fn>m  the  soutlu-ast;  hence 
the  distinction  (set*  Ti^.  I,  l‘l.  I).  The  isol.iteil  (losition  of  the  A’enisei 
( )st\.iks  h.is  ofteti  been  retnarked.  Their  l.uiKUa^e  is  .ikin  to  none  ne.ir  by, 
nor  is  their  head  sh.i|H‘  (7(1).  Crob.ibly  .Ainu  is  .1  convener. 

I'he  great  grouj)  of  Paleo-Siberi.in  folk  in  the  northe.ist  of  Siberi.i  (Chuk¬ 
chi,  Koryak.  \"uk.ighir,  S2)  ha\t*  been  found  to  .igree  linguistic.illy  \ery 
cloM-ly  with  the  similar  zone  in  .Al.isk.i  and  Can. id. i.  I  do  not  st'i*  why  it  is 
necessary  to  assume  th.it  the  A’ukaghir  originated  in  .Americ.i.  .is  some 
ethnologists  a\er.  This  would  be  contr.iry  to  all  the  other  e\  idence  of 
migrations.  I'or  the  same  re.ison  we  must  .issuine  th.it  the  ICskimos  are 
of  .\si.itic  atid  not  Tairopeati  origin.  The  pure  tribes  .ire,  as  always,  found 
lurthest  from  .Asia.  i.e.  in  Cireenl.md.  Hen*  the\'  .ire  shorter  and  less 
Motigolian,  iti  fact  true  .\urign.ici.ins.  The  Western  Kskimos  are  ob\i- 
ou^ly  a  mixed  peo  pie. 

It  does  not  seem  to  be  re.ilized  by  .Americans  how  di\irse  .ire  the  \.iri- 
oiis  Mel.mesian  peoples.  (The  writer  no  doubt  m.ikes  >imilar  f.dse  .m.do- 
gies  with  reg.ird  to  .Amerinds.)  I'or  inst.mce  the  S.dishan  speeih  is  <le- 
scribed  as  more  like  Oce.inic  th.in  .AlgoiKiui.m.  I  can  ipiite  believe  it.  but 
"Oce.inic”  ranges  from  "ll.imitic”  up  to  “.Alpine.”  T'urthermore.  some  of 
the  old  analogies,  which  are  .ilmost  forgotten  tiMl.iy,  sei*m  will  wortlu  of 
rexision.  Thus  Petitot  compares  .Algon(|ui.in  with  Celtic.  Meinloz.i  rel.ites 
Nahuatl  to  .Aryan,  and  llamy  says  Otomi  is  isolating  and  monosyllabic 
like  Chinesi*.''’'  In  many  res|M*cts  these  seem  to  the  writer  \iry  logic.il 
comparisons,  though  he  c.mnot  refer  to  the  original  |).i|H*rs. 


•’  Uu(>tt*<l  by  K.  ClumlH'rUin:  Tlio  I’nibli  ins  of  the  fiiity  or  I’liir.ility  ;iii<l  the  I’robabli  I’lacr  of 
Oriitin  of  the  Anu-rican  Aborisim'*:  The  Prubli  in  from  the  Stamlpoint  of  l.intjuisti. s,  .Im.-r.  \fithro[<i4oKi  1. 
Vol.  14.  (N.  S.),  1912,  pp.  .10-57.  Ill  slumlil  Ih-  stall  il  tliat  (  liatiibi  rlain  n  Karils  all  stub  i  l■mparlSoIls  as 

"unju8tifiabli-."| 
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As  rf^anls  South  AimTira,  I  ramiot  any  data  of  value.  There  is 
little  «loul)t  ol  a  general  evolution  from  theCies  s|)eech  of  the  Hotocmlo  (74) 
up  to  the  eoneise  luRhly-developetl  s[x*eeh  of  the  Aruueanian  (86).®*  The 
siune  phenomena  of  corridors,  shatter  Ixlts,  outliers,  inliers,  and  trans- 
>iri‘ssions  are  »)1»\  ions,  hut  it  is  not  |X)ssil)le  h»r  an  Australian  to  cojx*  with 
them.  ( )ne  main  reason  is  iR'caust*  the  .Americans  sc*em  to  have  abandoned 
the  cephalic  index  as  one  of  the  mainstays  of  ethnology;  and  even  V\  issler's 
UKtsl  valuable  textlH»ok  givx^s  very  few  ('(efficients  leyond  those  1  have 
used  so  continuously  from  Deniker.  1  trust  that  this  paj)er,  if  it  (hes 
nothing  clsv',  will  show  how  helpful  is  this  old-tashioned  criterion  and  will 
lead  to  renewed  activity  in  measuring  the  alx>riginals  who  are  everywhere 
v.mishing  lefore  the  so-called  “white  civilization." 

One  last  word  as  to  the  highest  tyje  of  sjx'ech.  l-thnic  data  are  wanting 
for  Central  Asia.  Ihe  Chinese  of  the  coasts  are  put  down  at  about  85. 
but  the  purest  and  last  develo|)(“(l  Chinese  will  lx  found  in  the  lujrthwest. 
Mere  it  is  (|uite  probable  that  they  rise  to  88.  Thus  we  have  two  gntup?- 
of  peoples,  the  .Mpines  and  the  Neo-('hinese,  included  within  the  86  iso- 
cephalic  line,  riiey  hav  e  nev  er  mingkxl  to  any  degree,  for  the  toiK)graphic 
conditions  have  Ixett  adverse.  Bleak  steppes  to  the  north,  a  huge  arid 
plate.tu  in  tlu'  center,  and  the  Himalayas  to  the  south  have  kept  them 
independent  for  5o,<xk>  years,  except  jxrhaps  for  some  contact  in  I'ersia 
and  the  Tarim  region.  The  Alpine  folk  have  never  pnxluced  a  purely 
.Alpine  civ  ilization,  though  the  whole  of  Kuropean  progress  since  the  .Achean 
invasion  of  B.  C.  kkh)  has  Ixen  leaveiuxl  by  their  sterling  virtues.  But, 
owing  to  a  variety  of  facl(»rs.  ICtruscan  civilization  (76)  has  been  followed 
bv  Roman  176-77),  and  this  by  Spanish  (77)  and  British  (78).  The  C'ar- 
lovingian  .md  Hapsburg  dominations  were,  1  sup|X)se,  Alpine.  Possibly  the 
whole  m.itter  turns  on  command  of  the  sea.  for  the  Kuropean  .Alpines 
have  never  been  coastal  jH-oples  except  in  Dalmatia.  Texlay  the  most 
highly  evolvcsl  crania  of  the  \V(‘st  belong  to  the  Swiss  and  the  .Albanians. 
Who  sh.dl  s;ty  how  far  they  might  go,  should  militarism  lx  s('otch(*d  and 
the  .sin.dl  nations  be  able  to  give  themselves  freely  to  the  arts.-* 

ClllNKSK  CoMFAKI-t)  WiTll  MODERN  EnoI.ISH 

Of  the  Chinese  1  have  written  much  already.  Their  language  was  un¬ 
doubtedly  .1  thousand  years  ahead  of  any  other  at  the  dawn  of  histor>'.  Win 
has  it  not  progres.s(‘d ?  1  am  inclintxl  to  think  that  this  is  due  chiefly  to  two 
fact(»rs.  Their  philosophy  was  eminently  conservative,  so  that  everx'thing 
must  be  sanctiont'd  by  cust(»m.  This  meth(xl  of  everlastingly  “Icxking 
backward”  for  precept  and  guidance  kills  all  progress.  Moreover  they  were 
remarkably  free  from  com|xtition  with  any  other  nation.  No  doubt  thev 
were  often  at  war  but  always  with  barbarians.  They  lived  in  a  sort  of 

••  Tin-  i-ime  structure  of  the  verb  is  found  in  Vraucanian  and  Turkish  (Tucker,  op.  cit.,  p.  87).  It  i< 
signitvant  that  these  races  are  on  the  s;inie  isokeph  (84-86^.  and  probably  both  originated  in  southern  Siheri.t 
aliout  the  s.ime  time. 
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China,”  and  all  history  shows  that  nothing;  can  Ik-  so  hariutiil  to 
a  nation,  if  this  |K)licy  Ik.-  carried  t«K)  far. 

McKlern  Chinese,  like  inixlcrn  Knglish,  consists  largely  of  “small  s(iuare 
strong:  root  words”  far  su|H*rior  to  the  inconvenient  tlexion-encuml)ered 
lndo-( iermanic  sentence  word.*®  It  has  an  abundance  of  auxiliary  words 
just  as  we  have  in  Knulish.  It  makes  great  use  of  position  as  a  clue  to  the 
meaning  of  a  sentence  and  in  fact  uses  much  the  same  word  order  as  we  do. 
There  are  practically  no  inflections. 

If  we  study  outlying  allied  languages  such  as  Til)etan  we  can  trace  the 
development  of  Chinese  from  something  akin  to  Manchu  t*)  its  present 
form.  It  is  false  to  siiy  that  Chinese  is  one  of  the  most  primitive  and 
jejune  of  languages.  Possibly  it  is  not  very  flexible,  but  I  am  inclined  to 
iK-lieve  that  the  spoken  language  is  su|x.‘rior  to  the  written  in  this  respect. 

If  the  Chinese  people  could  only  drop  the  archaic  pictographs,  or  ideo¬ 
graphs.  of  which  3,(XK)  must  be  remembered  (in  place  of  our  26  letters) 

I  can  imagine  that  Chinese  would  take  rank  with  Knglish  as  a  world  lan¬ 
guage.  It  is  indeetl  gratifying  that  the  FInglish  six>ech  has  develojx*d 
within  a  short  1,500  years  from  the  archaic  .Anglo-Saxon  to  one  of  the 
best  means  of  expression.  Let  us  pray  for  the  time  when  the  orthography 
shall  be  worthy  of  such  a  noble  language  so  that  the  s|H,‘lIing  may  be  fitted 
to  the  spoken  word  and  not  prestTved  merely  to  simplify  the  labors  of 
etymologists! 

Conclusion 

If  my  views  are  correct,  it  is  obvious  that  many  current  opinions  with 
reganl  to  the  mixing  of  nations  are  not  sup{K)rted  by  ethnology.  It  is 
most  u.ifortunate  that  the  half-caste  problem  has  aroused  most  attention 
in  the  United  States  and  in  India,  and  ‘hat  all  our  ideas  are  inevitably 
colored  by  res.ilts  in  those  regions.  'I'he  .African  Negro  is  the  least  evolved 
of  the  races  of  man,  and  ethnically  the  white  negro  half-caste  is  lower  than 
the  white.  Possibly  there  may  be  something  in  the  idea  that  the  cranial 
sutures  close  too  soon  in  the  case  of  the  Negro  to  admit  of  full  expansion  of 
the  brain.  In  most  of  India  the  tribes  are  of  a  lower  ethnic  tyj)e  than  the 
Kuropean.  Kven  in  the  north  the  so-called  Aryan  tribes  are  largely  pre- 
Aryan  (below  76),  though  with  the  .Aryan  speech.  Hence  here  also  the 
Kurasian  may  ver>-  well  Ire  Ixlow  the  white  standard,  unless  the  most  ad¬ 
vanced  Indians  are  involved.  I  am  disposed  to  think,  however,  that  in 
many  cases  the  ethnic  deterioration  is  too  slight  to  Ire  imjxirtant  and  that 
racial  antipathy  rather  than  racial  degeneration  is  largely  to  blame  for  the 
troubles  of  the  Eurasians. 

-As  regards  the  .Alpine,  Mongolian,  and  most  .Amerind  and  Polynesian 
jK-oples  the  future  seems  to  me  to  be  most  promising.  It  is  our  diseases 
and  our  vices,  especially  the  use  of  alcohol,  which  constitute  the  so-called 
“overpowering  effect  of  the  white  civilization”  u{X)n  the  unciviliztxl  nations. 


'*  .1.  O.  U.  Jrspersen:  Pri>gri-#s  in  Languag<-,  New  York.  181)4.  P-  See  also  Tinker,  op.  cil.,  p.  wj. 
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W  luMi  tluy  arc  pnttiriMl  from  llifj'O  f\  ils.  and  wIhmi  public  opinion  is 
cducaUil  to  regard  tluin  as  our  ethnic  ecjuals  instead  <*f  as  our  inferiors,  we 
may  hope  to  see  them  thrivinji  e(|ually  with  the  lairo|X“an  nations.  In 
Sotith  .America,  as  Mryce  has  }Mtintr*d  out,  tlie  vu’stizo  is  (juite  ecpial  to  the 
pure  Spanisli  jK-asimt.  He  may  well  be  so,  lor  the  Spanish  Iberian  is  in 
many  cases  raisetl  in  the  ethnic  scale  by  the  mixture  with  .Aryan  or  Alpine 
blcHKl  which  lills  the  veins  of  so  many  .Amerinds.  The  same  results  may  be 
e\|Hrte«l  with  regard  to  most  Mongolians,  with  the  possible  e\cei)tion  of  the 
southeasliTii  tribes  of  .\si.i,  wlu-re,  it  may  be,  there  is  a  large  proportion 
of  lower  .Aurignacian  st*K  k. 


Api>endix 

The  Climatic  Cycles 

In  my  former  p.i|Kr  I  expressed  my  beliel  that  the  Ice  -Ages  iwcurred  at 
intervals  of  alxnit  J(h),<kk)  years,  and  I  suggested  as  jiossible  cause's  planet. try 
or  stellar  disturbance.  ( )nly  recently  have  1  learnt  that  (  I.  H.  Darwin  had 
suggeste<l  a  cycle  of  J(k),(hk)  ye-ars  on  the  variations  of  the  «)rbit  of  the 
e.irth.'"  ('roll’s  similar  work  did  not  apiH'.il  to  me,  for  his  cycle's  re-curred 
e\ery  2I,«kh)  ye'ars,  which  is  certainly  not  the  e'ase'  with  the  Ice  -Age's.  It  is, 
however,  <|uite  jxtssibh'  th.it  his  short  cycle's  accounte'd  lor  minor  migrations. 

If  now  the  shape  i>f  the  e'arth’s  orbit  change's  from  nt'arly  circular  to 
ri'latively  e'lliptical,  we  shall  get  the  change  from  uniform  e'limates  to  zonal 
climates  which  1  de'seribe'd  fully  belore.  'Phis  change  in  orbit  is,  I  under¬ 
stand,  stip|K»se'<l  to  1k'  largely  due  to  Venus  and  other  planets  in  our  solar 
system;  and  Darwin’s  sugge'stion  I'ertainly  encourages  me  to  believe  that 
some  such  agi'ucy  is  operative  in  determining  my  minor  cycle's.  Why, 
however,  do  not  the  Ice  .Ages  recur  trery  ’(Ki.ihk)  years?  Why  d«H's  the 
earth  enjoy  a  uniform  climate  for  nearly  um).(kh),(hk>  years  before  the  next 
se't  of  Ice  .Ages  as  ixistulated  in  my  major  cycles? 

It  se'eins  probable  that  at  eae'h  major  cycle  the  earth  is  subje'cte'd  to  two 
different  forces.  ( i  )  'I'he  orbit  becomes  very  elliptical  with  the  results 
given  alxive.  (.?)  The  earth’s  crust  is  subjt'i'ted  to  great  strains  so  that 
buckling  and  cracking  occur  and  the  mountain  systems  are  redeveloped 
from  old  jK'neplains.  We  know  that  precession  is  due  to  a  differential  pull  by 
the  iiKMHi  and  sun  on  the  eipiatorial  bulge.  Is  it  not  ixissible  that  some 
unknown  stellar  ImhIn*  can  alYect  otir  solar  system  e.'ich  i<k),(kh),ikh)  years 
so  as  to  cause'  much  gre'ater  strains  on  the  crust  at  the  t'arth’s  e'(|uatorial 
bulge?  I  am  aware  that  it  se't'ins  difficult  to  imagine  the  earth  iK'ing  so 
alTectexl  without  considc'rable  derangement  of  the  planetarx’  orbits.  Since, 
howe'Vi'r,  the  earth  can  c'hange  its  orbit,  as  astronomers  admit,  this  may  not 
be  an  insuiK'rable  obje'Ction. 


Cited  in  U.  G.  WVIls;  The  Outline  of  Uistury.  2  vols.,  L.m(l<>n  and  New  York.  1920;  reference  in  Vol.  t, 
p.  20.  I  have  not  been  able  to  verify  the  oriitinal  statement. 
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I'inally,  \  should  like  to  draw  atteiiliou  to  the  interestiiij;  diajjrains  in 
lluiitinKtoii’s  “World  Power  and  Kvolution."  Here  (in  Chapter  \’llt  a 
eydc  of  eliinatic  chanjjes  (cold  wet.  dry  arid,  warm  moist)  has  been  graphed. 
This  is  the  s;ime  as  1  had  deduct'd  by  another  method,  (juite  indejK'ndently. 
though  at  a  later  date. 


Summary 

1.  Attention  is  drawn  to  the  value  of  the  cephalic  index  as  corroborated 
by  the  rest'arch  of  Macalister  and  \’enn.  Both  the  infantile  and  primitive 
>kulls  are  relatively  long  (dolichocephalic),  and  in  both  there  is  a  gnidual 
change  (racial  and  individual)  towards  brachycephaly.  , 

2.  1  he  relation  of  color  to  head  form  and  temperature  is  investigated, 
rite  stHjuence  yellow,  olive-brown,  dark  brown,  chocolate  occurs  fairly 
regularly  in  zones  around  Tibet. 

3.  The  present  is  an  age  of  great  geological  ev«)lution.  Kvidence  based 
on  the  chief  eartlKpiake  zones  and  on  the  distribution  of  terrigenous  dej^osits 
in  the  Pacific  shows  that  the  coastal  plains  around  the  latter  have  sunk 
during  the  PleistcH'ene  and  so  destroyed  many  of  the  chief  migration 
corridors. 

4.  Data  as  to  the  Negrito  seem  to  show  that  nowhere  is  the  pure 
type  preserved.  The  more  primitive  Negritos  are  progressively  more 
dolichocephalic. 

5.  Seven  charts  are  given  showing  the  migrations  of  the  various  races 
from  Asia  during  the  hour  Ice  .Ages  and  Interglacials.  Thus  in  the  Mindel 
.\ge,  Negrito,  Negro  and  Mousterian  are  migrating.  In  the  Kiss-Wiirm 
Interglacial  the  Iberians  are  developing  in  Asia,  and  in  the  Wiinn  age  the 
.Aryans.  The  Azilian  is  marked  by  tremendous  hordes  of  Iberians  anil 
■Aryans  entering  America.  The  corridors  of  (libraltar  and  Bering  broke 
through  alnnit  this  time.  The  last  chart  shows  conditions  much  as  they 
were  before  the  great  mcMlern  migrations  of  luiropean  races  to  other 
continents. 

6.  Certain  regions  containing  debris  of  many  diverse  tribes  .ire  called 
“shatter  belts.”  They  occur  along  the  outside  of  the  main  corridor  from 
.Asia  to  .America,  in  the  ('aucasus,  in  .Abyssinia,  and  in  Brazil.  I'heir 
relations  to  the  less  disturbed  triln's  on  the  opposite  side  of  the  corridor  are 
dismissed. 

7.  'I'he  evolution  of  culture  is  dealt  with  in  each  zone.  The  curious 
parallelism  of  race  distribution  in  .Africa  and  in  .Australasia  indicates  that 
the  peoples  must  have  originated  to  the  north  of,  and  miilway  between,  the 
two  continents  (i.e.  in  Central  .Asia). 

8.  The  Mousterian  culture,  including  totemism,  the  bull-roarer  and  the 
Ixiomerang,  is  characteristic  of  the  most  primitive  zone  with  head  index 
72-74.  Similarly  the  Hamitic  zone  (74-76)  is  sharply  defined  as  the  couvade 
horizon  in  ethnology.  The  serpent  and  sun  cults  are  of  this  zone  also. 
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I).  KeaMins  arc  i>ivcn  for  allying;  the  Semitic  {leoples  with  the  earlier 
Hamitic  races  rather  than  with  the  succeeding'  .\ryan  races.  I.iiijiuistic 
studies  su[)|M»rt  this  theoiA-. 

10.  'I'he  Nordic  races  at  the  base  of  the  .Aryan  (76  77)  are  marke«i  b\  the 
monolithic  monuments,  and  by  the  custom  of  tattooinj>.  The  ('.aelic  Ult 
is  well  defined  from  Scotland  to  the  New  Hebrides.  The  f(»lklore  (*uch  as 
the  delude  and  swan-maiden  stories)  forms  a  well-marke<l  horizon. 

11.  The  r.icial  components  of  the  Kuroix-an  nations  are  tabulated.  The 
French,  Italian,  and  (irecian  nations  are  shown  to  U*  as  <li\ersel\  erm-tituted 
as  the  lately  dismembered  .Austrian  Knijiire. 

12.  Some  success  is  obtaine<l  in  disentan^lin^  the  invasioirs  of  Kurope 
by  brachycephalic  .Alpines  in  Neolithic  times.  These  preceded  manv 
dolichfH'ephalic  Teutons  and  all  the  Slavs,  though  these  latter  had  orii-inated 
first  in  the  d'urkestan  region. 

13.  Ix'virate,  head  deformation,  marriaj>e  by  capture  or  purchase  are 
discusse<l  as  regards  “zoning”  of  the  later  .Alpine  and  Mongolian  races. 
The  high  status  of  the  Chinese  at  the  dawn  of  history  is  dest'ril»e<l.  but  it 
seems  [K>ssible  that  the  sotithern  Chinese  have  incorfxxated  many  early 
.Aurignacian  triln's. 

14.  The  rise  of  the  various  great  ci\ilizations  is  discussed  in  terms  of 
environment  and  head  form.  The  former  is  shown  to  Ik;  the  controlling 
factor,  and  race  has  little  to  do  with  it  proxided  the  cephalic  index  lx 
al>ove  70.  In  almost  all  cases  there  has  Ihxmi  a  marked  climatic  deteriorati«»n 
in  the  regions  famed  for  ancient  civilizations.  On  the  wlude.  races  of 
medium  head  form  have  Ixcome  dominant.  The  Ixdts  of  cix  ilization.  like 
the  isotherms,  have  move<I  |x»leward  during  the  historic  ixricKl. 

15.  If  the  languages  comprist*<I  in  a  family  lx  examined  it  will  lx  found 
that  the  most  firimitive  is  spoken  by  trilx's  with  the  lowest  head  form, 
whost'  habitat  in  general  is  farthest  from  Central  .Asia.  Thus  (laelic  (7b) 
and  Latin  (77)  are  more  primitive  than  Welsh  (77)  or  Teutonic  (78)  or 
(ireek  (7H).  .All  these  are  less  evolved  than  Slav  Lithuanian  '82',  or 
Sanskrit.  (C  ejihaHc  indices  slightly  smoothed.) 

16.  Many  languages  are  preservc“d  in  three  forms:  fossil  (like  Sanskrit), 
highland  “inliers”  (like  (ialcha)  or  migrant  (like  Lithuanian).  These 
concepts  are  described  in  terms  used  in  geology,  e.g.  outliers,  inliers, 
transgressions,  shatter  Ixdts,  etc.,  with  considerable  advantage 

17.  The  ex’olution  of  the  various  languages  is  graphically  depicted 
like  a  series  of  laxa  flows  emanating  successively  from  a  common  center 
(Turkestan,  etc.).  Thus  Bantu  precedes  and  is  thrust  away  by  Hamitic, 
which  is  displacer!  in  turn  by  Semitic  (and  then  follow  .Aryan,  .Alpine,  etc.). 

18.  The  classification  of  the  Indo-.Aryan  languages  into  kentum  and 
satem  and  k  and  p  forms  is  correlated  with  head  forms  and  with  the  migra¬ 
tions.  It  seems  evident  that  Sanskrit  was  develoix?d  long  after  the  Latin 
and  Cireek  tribes  had  left  .Asia. 

i<).  The  Neolithic  .Alpines  spoke  a  more  advanced  language  than  the 
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Koiiians  or  Cireeks.  It  was  akin  to  Sanskrit,  and  the  Romance  lansuatjes 
.ire  not  develo|XHl  from  Latin  but  arc  merely  Alpine  tongues  slightly 
nutditiwl  by  the  Roman  speech. 

20.  The  Semitic  tongues  arc  akin  in  structure  and  vocabulary  to  the 
Melanesian  languages.  It  seems  probable  that  the  linguistic  links  joining 
llamitic  to  Semitic  (and  so  to  .Aryan  and  to  .\l|)ine)  can  lx  more  profitably 
studieil  in  Melanesia  than  in  the  Mediterranean  region,  where  the  races 
are  more  intermingU*d. 

21.  Little  comparative  philology  has  Ixh'ii  done  on  the  .Amerind  lan¬ 
guages,  but  it  seems  clear  that  they  progress  regularly  from  Iroquois 
through  -Algonquian  and  .Athapascan  to  Shoshonean  and  Siouan.  In  the 
southern  continent  there  is  a  parallel  progression  from  Ges  through  Tupi.in, 
Cainguan,  .Arawakan,  and  Cariban  up  to  Araucanian.  This  is.  however, 
merely  a  suggestion  based  on  the  sequence  found  in  other  continents. 

22.  The  writer  am  see  no  good  re;ison  for  believing  that  the  Paleo- 
Silierians  (Chukchi,  A'ukaghir,  etc.)  evolvcil  in  America.  The  similarity 
of  their  languages  with  Amerind  sfx'cch  is  in  keeping  with  the  analogous 
agreements  found  all  over  the  world.  Rut  the  migrations  were  the  other 
way,  from  .Asia  to  .America.  The  same  argument  apjilies  to  the  F'skimos 
who  also  moved  from  west  to  east. 

23.  Fhe  latest  developments  in  speech  and  race  (M'dirrinl  among  the 
.Aljiines  and  late  Mongolians.  These  are  parallel  variants  of  the  same  zone 
(S3-SS)  who  have  remained  fairly  distinct  liecause  there  has  been  a  great 
physiograiihic  barrier  between  them  during  the  last  20,o<K)  years  or  so. 

24.  The  Chinese  language,  so  far  from  Ixing  primitive,  in  many  ways 
shows  the  tyjx?  to  which  English  (with  its  strong  abbreviative  and  amal¬ 
gamating  tendency)  is  unconsciously  evolving.  Rt'search  on  kindred 
dialects  shows  that  Chinese  had  passed  through  the  synthetic  stage  Ixfore 
the  dawn  of  history.  The  development  of  early  Turanian  from  late  .Aryan 
can  be  made  out  in  northern  India.  Here  again  the  Chinese  come  out  ne.ir 
the  a|)ex  of  human  evolution.  Their  only  ethnic  rivals  are  the  .Alpine  folk 
e.xtending  from  Savoy  through  Rhetia,  .Albania,  etc.,  to  .Armenia  and  the 
Pamirs.  These  latter  have  not  had  so  favorable  an  environment  and  so 
had  not  developed  a  high  civilization  before  3000  B.  C.  like  the  Chinese. 

25.  In  an  appendix  some  notes  are  added  on  the  duration  of  the  climatic 
cycles  which  cause  the  Ice  .Ages  and  which  ultimately  determined  the 
major  features  of  human  evolution. 


THE  SECULAR  VARIATION  OF  CLIMATE 

lU  ('.  1C.  I’.  HrooK'n 

.il  ( lliiif.  ( iri'.it  Hritaiii 


'I'lif  intlufiin- (»l  \  .iriations  of  tlu- mih's  radi.itioii  cm  tfrri>trial  climatt-  has 
Ikvm  the  snl)ji‘(  t  ol  many  inathrmatical  iii\i‘stij>ati(ms.  In  fornuT  vt-ars 
llu'st*  ha\i‘  (Iralt  .ilinost  rxclusixa-K  with  thf  “sim-s|M)t  jH-riod”  of  approxi- 
niatrly  oIommi  \far!>;  inoro  mi-ntly  x.irialions  of  shorter  jH-riod,  from  a  few 

d. iys  up  to  fi\e  years.  ha\e  eoine  into  favor.  Hut  with  all  thesi“  i)eri(Hls  the 
I)rol)lem  is  ('oini)Iieated  by  the  faet  that  the  \ ari.itions  of  terrestrial  elimate 
<lireetly  dejn-ndent  n|>on  variations  in  the  siipidy  of  solar  he.it,  theiuselvos 

e. iiise  fiirtlier  terrestri.d  ch.mjies.  and  so  on  in  an  endless  eh.iin.  Kven  the 
elevon-year  “sim-s|Mtt  jH-riorl”  is  .ipp.irently  not  lon^  enough  for  these  re¬ 
percussions  to  die  down  snfticiently  to  .illow  us  .i  I’le.ir  vision  of  tlie  relation 
lietween  the  sol.ir  c.iuse  and  the  terrestri.d  effect.  I'he  shortest  oscillations 
ol  a  few  d.iys  jH-riiMl  have  the  .idv .int.ijie  of  inst.int  and  obvious  action  on 
teinjHT.iture,  but  they  have  little  effirt  on  other  elements  and  apply  only 
in  certain  l.ivored  regions. 
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III  rirc'uinslaiuvs  it  stvim'd  dcsirahle  to  j;o  to  tin.'  otlu-r  fxtrrim-  and 

.study  tlu‘  foniHTt».‘d  variations  in  what  may  he  railed  their  “secular”  trend. 
Table  I  shows  Wolfer’s  sun-si)ot  “relati\e  numbers”  from  1750  to  date,  and 
T'i^ure  i  shows  the  siime  numbers  graphically,  smoothed  o\  er  an  ele\en-year 
|H-ri<Kl,  each  ele\en-year  mean  bein^  entered  to  the  middle  year.  This 
brinjis  out  a  longer  \ariation  of  no  particular  |K‘riod.  The  last  chief  maxi¬ 
mum  occurred  about  1H35;  but  the  curve  rose  to  almost  the  s.ime  point  in 
1S70,  and  the  subsi.*<|uent  decline  is  still  in  proj^ress. 

It  is  on  this  last  phase  that  attention  is  concentrated  in  this  study.  By 
1870,  or  shortly  after,  a  lar^e  number  of  meteorological  stations  had  been 
established  in  all  p.irts  of  the  world,  and  many  lonj>  series  of  homogeneous 


l-'iG.  I — Sui)-<p<it  miiiilM.Ts  (plcvon-yo.ir  iiu-aii-i). 


obsiT\ ations  are  now  available  for  study.  Most  of  thost'  employed  here 
were  collected  by  (i.  T.  Walker  of  the  Indian  Meteorological  ( )ltice  for  an 
investigation  of  the  relations  of  climate  and  sun  spots  and  were  generously 
made  available  for  other  investigators;'  a  few  other  ti^ures  have  been  col¬ 
lected  for  unreprescMited  or  sjK-cially  interesting  areas.  These  figures  have 
U'en  analyzed  for  st*cular  \ariation  by  the  metluMl  of  correlatinj^  with  time. 

The  pnx'ess  is  as  follows:  The  series  of.  say,  mean  annual  pressures  are 
represTMited  by  deviations.  f>\.  p2,  p^,  .  .  .  pn,  from  their  common 

average  and  arranged  in  a  column  with  their  earliest  year  at  the  top.  .X^ainst 
the  middle  year  of  the  stories  is  written  o.  and  from  this  line  the  ti^ures 
—  i,— 2,  .  .  .  —n /’ are  written  upwards  and  the  fijiures  1 , 2,  .  .  n  2 

downwards  so  that  the  earliest  year  has  the  \  alue  — n  2  and  the  latest  year 
n  2.  The  following  sums  are  then  calculated: 

the  scptares  of  pi,  p2,  .  .  .  pn  =  -/)- 

the  s(juares  of  —  n /2,  —  n  2  -|-  i,  .  .  .  -fn/2  =  -y-  =  n(n  i)(2n  -f-  i)/.^ 

the  pnHlucts  pH—n/2),  p2{  —  n  2  +  i).  .  .  .  />n(n  2)  =  -/>.y 

The  correlation  c<K-fficient  r  is  ^iven  by  the  formula: 

r  = 

V^p-^ly- 

^  G.  T.  Walker:  Correlation  in  S‘asonal  Variations  t»f  Weather,  Mfmnirs  Indtan  Mtieufttl.  Ihpt.,  V<»1.  21. 


1 1  Areas  showing  increase 
decrease 
indeterminate 


THK  SKCL’LAR  VARIATION  OF  CI.IMATK 


riiis  ^ivcs  the  closeness  of  the  connection  between  the  variations  of  pres¬ 
sure  at  the  station  in  (juestion  and  the  advance  of  time.  A  jx-rfectly  regular 
increase  of  preSvSure  gives  a  correlation  coetificient  of  +1,  complete  inde- 
j)endence  gives  o,  and  a  jx-rfectly  regular  decrease  gives  —  i . 

.\  figure  of  greater  practical  value  is  represented  by  h,  which  is  the  C(X‘titi- 
cient  of  the  regression  e(iuation: 

P  = 

h  thus  gives  the  average  amount  by  which  pressure  increases  or  decreases 
each  year.  Finally  e  is  the  probable  error  of  the  correlation  coefticient,  which 
means  that  the  chances  are  even  whether  the  real  value  of  r,  as  distinct  from 
the  calculated  value,  lies  between  or  outside  the  limits  r  c  and  r  —  e. 
For  a  value  of  r  to  have  an  undoubted  significance  it  should  be  at  least  three 
times  the  value  of  e,  unless  other  considerations  come  in. 

Since  the  figure  which  is  being  employed  ultimately — the  a\'erage  change 
|)t‘r  year — could  have  lx*en  calculated  much  more  rapidly  by  a  simile  appli¬ 
cation  of  the  method  of  least  squares,^  it  may  be  asked  win-  go  to  the  labor 
of  computing  correlation  coetlficients?  The  answer  is  that  the  latter  show 
how  much  of  the  observed  standard  deviation  can  be  attributed  to  the 
secular  variation  and  how  much  is  due  to  other  causes.  'I'he  results  of  this 
part  of  the  investigation  will  lx*  referred  to  later,  in  connection  with  Table 
11,  which  gives  the  values  of  r,  b,  and  e  for  a  large  number  of  stations,  classi¬ 
fied  geographically,  for  pressure  and  temix?rature.  Similar  values  for  rain¬ 
fall  were  communicated  to  the  Royal  Meteorological  Society  recently  in  a 
pajx-r  entitled  “The  secular  variation  of  rainfall.”® 


DIsIKIIU  TION  ok  ('l.lMATK  t'llAN(.KS 

So  mucli  for  the  mathematical  part  of  the  investigation.  In  Figures  3. 
and  4  are  shown  the  results  of  plotting  the  values  of  b.  .Areas  where  the 
element  in  (piestion  has  been  increasing  since  1870  are  shown  by  vertical 
shading,  areas  of  decrease  by  horizontal  shading:  indeterminate  areas  are 
stippled,  and  unrepresented  regions  are  left  blank.  The  results  are  suffi¬ 
ciently  striking,  ('onsidcring  first  temix-rature  ( I'ig.  2).  we  hav  e  the 
ollowing  definite  areas  of  increase: 

1.  Temperate  .North  .America,  most  of  Kuroix*,  and  northern  Siberia. 

2.  Southeastern  .Asia. 

3.  .Northern  Chile, South  .Africa  except  the  tip, and  s<xitheastern  Australia. 

.•\reas  of  decrease  are : 

4.  Western  Greenland. 

5.  .A  licit  including  eastern  South  .America,  most  of  northern  .Africa, 

.Arabia,  and  Central  .Asia  to  Saghalien. 

6.  Most  of  .Australia  and  the  tropical  Pacific. 


*  E.g.  by  the  formula:  b  — 


P-y 


n  (n  -K  I)  (an  -f-  i) 
f  U-ing  deviation  from  normal  and  y  difference  of  date  from  middle  year. 
*  Ottarl.  Journ.  Royal  Meteorol.  Soe.,  So.  loi.  Vol.  45.  1919.  PP- 


126 


Tin-:  r.KOGRAI'HICAI.  RKMKW 


Siiniliir  art-asran  1r- (U*termim-<i  in  the  maps  of  pressure  (Fig.  3)  and  rainfall 
(Ki«-  4)- 

Now  we  have  to  iK-ar  in  mind  two  im{K>rtant  |)oints; 

I.  A  decrease  in  sun-sfK>t  numlx-rs  is  closely  associatetl  with  a  decrease 
in  the  total  amount  of  radiation  emitti-d  by  the  sun.  Conse<iuently  since 
1870  the  solar  radiation  reachinjj  the  upj^r  limit  of  the  earth’s  atmosphere 
has  l>een  decreasing;. 

’.  'I'he  world  may  be  classified  into  two  tyix‘s  of  climatic  areas; 

A.  I)e|)endent  dirt^ctly  on  the  heat  received  from  the  sun — most  of  the 
tropics;  Central  Asia. 

H.  1  )eiK‘ndent  more  closely  on  variations  in  the  atntospheric  circulation 
— the  temperate  storm  In-lts  and  the  permanent  subtropical  anti- 
CN  clonic  rej;ions. 


Chan<;ks  in  Tkoimcai.  Rk<;u)Ns 

Keturninj;  to  Figure  2,  ve  find  a  tendency  for  the  equatorial  regions  to 
show  a  fall  of  temperature  since  1870.  This  is  of  great  interest,  as  it  is 
conformable  with  the  decrease  of  heat  received  at  the  limit  of  the  earth’s 
atmosphere,  instead  of  Ixing  op[X)se<l  to  it  as  in  the  case  of  the  eleven-year 
jx-ricnl.  The  theory  of  the  latter  is  that  owing  to  the  jxculiar  properties  and 
action  of  the  earth’s  atmosphere,  a  small  increase  in  the  total  heat  received 
results  in  an  actual  decrease  of  temjxrature  at  the  earth’s  surface.  But  obvi¬ 
ously  this  process  has  limits,  and  even  in  the  sun-spot  period  the  minimum 
tem|xrature  occurs  about  two  years  before  s|X)t  maximum.  It  seems  that 
the  much  greater  range  of  solar  heat  in  the  last  forty  or  more  years  has 
sufficed  to  over|X)wer  this  secondary’  effect  and  give  the  temperature  varia¬ 
tion  in  the  tropics  a  course  roughly  parallel  to  that  of  the  solar  heat.  But  it 
will  be  seen  later  that  where  the  sun-spot  secular  variation  curve  flattens  out 
there  is  a  tendency  for  the  temperature  to  rise  again  in  spite  of  the  fall  during 
the  earlier  |x*riod. 

The  chief  exception  to  the  progressive  fall  in  the  tropics  is  the  monsoonal 
region  of  southeastern  Asia.  In  the  interior  of  Asia  the  decrease  of  tempera¬ 
ture  has  been  very  marked.  Figure  3  shows  that  the  decrease  of  temperature 
in  the  equatorial  regions  has  been  accompanied  very’  closely'  by  a  rise  of 
pressure,  and  Figure  4  shows  a  corresponding  decrease  of  rainfall.  In  both 
cases  the  relationship  is  obvious:  the  air  has  become  colder;  hence  it  has 
also  become  heaxier,  while  evaporation  and  therefore  rainfall  have  dimin¬ 
ished. 

CllANGKS  IN  FxTK.\TKOI*ICAI.  Re<.IONS 

In  the  regions  dependent  chiefly  on  the  variations  of  the  atmospheric  cir¬ 
culation  the  case  is  mort  complicated.  The  strength  of  the  circulation  in 
extratropical  regions  depends  chiefly  upon  the  relative  intensity  of  the  low- 
jiressure  centers  in  the  cold  temperate  zone,  compared  with  the  subtropical 
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U-I,s.  riu-  laKor  have  shami  in  ,he  «|„a.„rial  rise  „f  prr~.sure 
.m,l,  sMue  the  averaRe  press.ire  over  the  rIoIk-  tnt.sl  re, .tain  approxintatelv 
he  san  e  trom  year  year,  this  rise  implies  a  correspondittR  tiecrease  i't 
htRher  lamutles.  rons<v|„ently  there  should  have  Iteeu  an  increase  in  the 
|K,lerv.,rd  pr^sure  Rrad.ent  RivittR  increasetl  strenRth  to  the  prevailinR 
tetsterly  wtnds  of  ,em|HTate  latitutks,.  The  nta,,  (Rr.  shows  increases  of 
pressure  a,  Honolulu,  over  the  West  Intlies  anticyclonic  reRion.  and  over 
northern  .A  nca.n  the  northern  hen.isphere;  .also  over  the  subtropical  hiRh 
pressatre  Ult  m  S.uth  .Xnterica.  South  .Africa,  aud  northern  .Australia  in  the 
«.uthern  hemisphere.  (  ahfornia  seems  to  be  an  exception.  On  the  other 
h.UKl.  there  has  been  a  fall  of  prcs.sure  in  the  Iceland-C.reenland  minimum 
•an,  over  the  storm  centers  of  Tierr.,  ,lel  KueRo.  Ca.H.  Colonv,  an, I  l  e 

soutlurn  coast  of  Australia.  So  far  so  jro<Kl. 

.NoklllWKSTI  kx  lu  Koi.,.. 

The  relations  of  pr,s.sure  a  ariations  to  temiwrature  .uul  r.iinfall  are  shown 
Is'st  m  the  storm  ar.a  of  norlhwa-stern  Kuroiw.  The  m.trked  decrease  in  the 

i'ncnTo'  h  (?'  ""ih*).  combinetl  with  t'te 

imrcas,  over  hun,|H-.  must  have  increase,!  the  strength  of  the  southwesterlv 

winds  very  considerably.  I  he  normal  pressure  difference  between  Iceland 
,md  southeastern  kiiRland  is  als.ut  la  millibars.  During  the  l.ist  fortv  ve.irs 
Ihis  h.is  increasixl  at  the  averaRe  rate  of  almut  o.  t  mb.  a  year,  a  tiiffcrence  of 
4  mb  between  the  fust  aud  last  years  of  the  series,  which  means  that  the 
isultant  southwesterly  current  must  have  increased  by  almost  so  m-rcent 
i  hmnR  that  penod.  a  very  important  change.  Hence  a  steady  itic'rease  in  the 
tv  nperattire  of  western  Kt,ro,K..  The  pressure  tlecrease  ap|x,rentlv  extmidcxl 
mt..  the  .Arctic  (^ean  (\-ardo  9  iinit.s)  and  northern  Silwria  (Irkutsk  ,0 
Wikiitsk  40  units),  ami  tiniler  its  inlltience  the  belt  of  rising  temperatiirj 
I  .issed  right  across  the  Siberian  i.lain  almost  to  the  facific.  its  wuthern 
■nut  Bnidually  shifting  iK.lewards  on  the  way.  rhere  has  l«n  at  the  same 
nc  ,,n  incre.a^-  of  prec,|,,tation  (except  over  the  Hritish  Isles,  which  lose 
■unfall  when  ,  epressions  are  able  to  pass  rapitlly  northeastwanls  inste.ui  of 
unging  round  the  .Atlantic  extst).  On  the  western  side  of  the  I^lamb 

■ml  a  lall  ol  tem|x  r.,t„re  is  shown.  The  increse  of  rainfall  ,,rol,ai,lv  indi- 
an  increased  westerly  or  on-shore  component  in  the  wind. 

Srok.M  Hfi.i  01  nil.:  SoiTUKk.x  HK.MispiiKkK 

in  'tha,''lhere""  '’'"'isphere  conditions  .ire  different 

west  ,  r  u  ""  in  the  wind,  which  is  almost  due 

A  us  r.  h  “  r  ‘  Wester,, 

•Mistraha.  Consequently  increasing  the  pressure  gradient  increases  tlie 

( loudmess  without  bringing  in  warmer  air.  and  a  fall  is  shown  in  the  temiiera- 

lure.  Eastern  Australia  is  an  exception ;  here  the  wind  normally  comes  from 
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IdwiT  latitu(l(‘s,  and  there  has  l>een  an  inere.ised  northwesterly  gradient; 
hence  more  warm  air  has  come  in  and  temix-ratiire  has  risen;  hut,  as  the  air 
is  from  the  dry  interior,  rainfall  has  decreased. 

ri.Mi'i  k\ii.  .\i)kiii  .\mi  kU  A 

Tem|H‘rate  North  America  shows  rather  curious  conditions.  There  h.is 
heen  a  dehnite  rise  of  pressure,  except  for  a  slight  fall  in  the  coastal  rejiions  of 
California.  1'his  is  ])art  of  the  general  rise  over  the  continents.  It  is  unfor- 
tun.ite  th.it  tluTe  is  no  lonji  uniform  series  from  .\laska.  The  normal  pres¬ 
sure  ^r.idient  f.ivors  northwesterly  winds  over  North  .\merica.  and  the  gen¬ 
eral  trend  of  pressure  chan)ie>  since  1H70  has  heen  to  weaken  this  ^r.idient; 
hence  higher  temjKT.it tires.  .\t  the  same  time  the  more  anticyclonic  con¬ 
ditions  c.iused  a  decreast*  of  the  rainfall,  except  in  e.istern  Canada,  which  h.is 
come  under  the  inllnenceof  easterly  oceanic  winds  from  the  .Atlantic,  caused 
hy  the  rel.itive  incre.ise  of  pressure  over  the  St.  Lawrence  estuary  and 
hriniiin^  increased  rainfall. 

.\ki;A  01  Sot  iMKvsiHkx  .Asia 

.A  remark, ihle  exception  to  the  j'eneral  trend  of  variation  in  the  tropics  is 
show  II  hy  the  monsoon  area  of  southeastern  .Asia.  Instead  of  falling  tem- 
per.it lire,  risinji  jiressure,  and  decreasinjt  rainfall,  this  unit  shows  risinjt  tem- 
|M-r.itiire  over  apjiroximately  its  whole  area  and.  except  in  southern  India, 
killing  pressure  and  indeterminate  r.iinfall.  Southern  India  has  appar¬ 
ently  heen  un.ihle  entirely  to  throw  off  its  tropical  characteristics  and  shows 
indehnite  pressure  variations  and  decreasinji  rainfall.  The  cause  of  these 
exception. d  v.iri.itions  is  ohsi'ure  hut  can  reasonahly  he  connected  with  the 
vari.it ions  f.irther  north.  'Phe  jteneral  chanj^es  of  pressure  over  Siberia 
indicate  an  increase  of  the  westerly  component  of  the  wind  and  a  tlecrease 
of  the  northerly  component.  This  means  that  the  cold  air  of  northern  Si- 
hi-ria  is  carried  off  eastward  and  that  less  of  it  jx-netrates  to  southern  .Asia  as 
the  northeasterly  mons«M)n.  This  monsixm  is  the  princijial  agent  in  lowering 
the  temperature  there.  There  results  an  increased  average  temjx'rature  in 
the  regions  subject  to  the  northerly  winds  in  winter,  which  in  turn  lowers  the 
jiressure.  Phe  gradient  for  the  southerly  monsoon  becomes  stronger,  and 
this  further  raises  the  temjx'rature  and  contends,  though  with  only  ji.irtial 
success,  against  the  normal  tendency  of  equatorial  regions  towards  an  in¬ 
creasing  drought. 

LkACTK  At.  A'ai.i  1:  01  Tins  Sti  dv 

Having  discusst'd  briefly  the  extremely  interesting  jirinciples  of  the  mech¬ 
anism  of  clim.itic  changes  r.iised  hy  this  study,  a  word  maybe  said  as  to 
its  jiractical  value.  It  often  hajijx'ns  in  climatological  work  that  a  series  of 
figures  of,  say.  rainfall  is  not  strictly  homogeneous.  There  may  have  heen 
a  change  of  station  from  one  part  of  the  town  to  another.  Hy  means  of  an 
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oM-rlappinR  jkthhI  factors  may  be  obtaiiH‘<l  for  reducing  the  earlier  si-ries  to 
the  siime  conditions  as  tlie  later.  The  reduction  may  appear  to  Ik-  sound,  and 
\et  some  doubt  may  attach  to  the  result.  .\  sinj>le  example  will  suftiee.  In 
the  course  of  preparing  tiortnals  for  use  in  the  Reseaii  Mondial,  a  rainfall 
series  at  Villa  ('f)lon  l<)o,S)  'vas  cotnbined  with  a  later  one  at  the 

t'entral  ( )bst‘r\  atory  (l«)ol  ipiS)  to  obtain  a  lon}i-iH‘ri<Kl  normal  of  raitifall 
at  Motite\  ideo.  The  o\  erlapi)inj;  |K‘riod  of  ti\e  years  should  have  suHieed, 
considering  the  tiear  neij;hborho<Kl  of  the  two  statiotis.  but  on  cotupletini;  the 
work  the  earlier  st'Hes  was  found  to  show  a  cotisiderably  smaller  rainfall  th.m 
the  later  si-ries.  The  figures  actually  were:  32.0  inches  a  year; 

inches  a  year. 

I'his  indicates  a  value  of  h  e(|ual  to  f  ^  im  hes,  i.e.  the  rainfall  has  In-en 
increasinji  at  the  avi-ra^e  r.ite  of  0.4  inches  a  year.  This  is  considerable  .ind 
would  ha\i-  throwtt  suspicion  on  the  accuracy  of  the  reductioti;  but  n-fer- 
eiice  to  the  rainfall  pajK-r  already  cited  showe<l  for  Buenos  .\ires  a  \ahie  of 
4-  0.75  inches  for  h  duriii}’  tlu*  jH-ricKl  iHbi-i<)o7.  This  sulhciently  conlirms 
the  increase  at  Montexideo,  atid  the  lonj;  peri<Ml  normal  was  accepted.  .\ 
similar  tnetluHl  has  been  applied  to  tuany  doubtful  series,  with  ^re.it  success 
iti  sep.ir.itinj;  the  soutid  from  the  uns(^und. 

'I'he  values  of  the  correlation  ccK-fticietits  ^ixen  in  'Fable  II  are  tiot  in 
Hetieral  lar^e.  This  was  to  be  exiK-cted  atid  merely  shows  that  the  .imount  of 
the  average  year  to  year  change  throughout  the  whole  |K-ri<Ml  is  tiot  sufhciettt 
to  domitiate  the  irregular  lluctuations  atid  xariations  of  the  short  jK-ritKl. 
('onsidering  the  multiplicity  of  agetits  which  affect  climate,  it  would  indied 
haxe  been  surprising  if  any  other  result  had  been  foutid.  ICxen  so,  sonu-  very 
remark.dile  results  may  be  noti-d.  Iti  the  West  Itidies  we  haxe  txxo  con¬ 
cordant  high  xaluesof  pressure:  +  .75  at  Sati  Juan,  Borto  Rico,  and  +  .7S 
at  1  lax  ana,contitUK‘d  iti  a  northxvesterlydirectioii  by-f-.af>at  Kex  \Vest,+  .33 
at  (  lalveston,  atid  +  .40  at  Denxer,  ('olo.,  atid  in  a  southeasti-rly  din-ction 
by  +  .20  at  Bara  and  +  .bi  at  Blunu-nau  the  six  stations  haxing  a  iiie.in 
xalue  of  -f-  .5^).  Iti  southeastern  .\sia  xxe  haxe  —  .(k>  at  M.inil.i,  —  .33  at 
Ilotigkotig,  and  —  .3<)  at  Zik.ixxei.  .\n  area  of  high  positixe  coelhcients  is 
foutid  in  eastern  and  northern  .\ustralia.  These  are  all  tropical  or  subtropical 
regions  xvhere  the  irregular  lluctuations  reach  a  minimum:  in  higher  lati¬ 
tudes  the  rexerse  is  the  case,  but  exeii  here  xve  have  to  notice  —  .4H  ,it  J.icobs- 
hax  n  atid  —  .y)  at  Stykkishohu. 

In  the  case  of  temjH-ralure  the  xalues  are  as  a  x\  hole  sm.iller,  indicating 
greater  irregularity  in  this  eletiient.  File  thirteen  stations  in  northern 
luirojH-,  xvhich  are  all  positixe,  haxe  a  tiiean  xalue  of  only  —  .23.  Flie 
highest  tiutiierical  xalue  is  —  .76  at  Mauritius;  but  xx'estern  atid  northern 
.•\ustralia  have  also  some  high  negative  values:  —  .70  at  ('arnarvon,  —  .31  at 
.Mice  Springs  and  Bort  Darxvin,  and  —  .5*)  at  Berth — mean  —  .4S.  Bor 
rainfall  I  may  (piote  a  high  jiositixe  area  in  central  Siberia  (inean  of  fixe 
statiotis  -f-  .54)  and  a  highly  negatixe  area  betxxeen  Sierra  Leone  and  the 
.Azores  (mean  of  four  stations  —  .47)* 
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jo^S.  S  \V 

Bahia  . 12  54  38  24 

Bluiiu'nau . 2f)  55  49  3 

I'ara .  i  28  48  24 

Rixife .  85  34  54 

Rio  dc  Janeiro  ....  22  54  43  to 

.\FKICA  NORTH  OF  30°S. 

.Vhhassia . .lo  5  N  31  17  E  42 

.Msiers  . 36  48  X  52  E  24 

Durban . 29  51  S  30  30  E  34 

Sierra  Ix-one .  8  30  X  13  9\V  .. 

Zanziliar .  6  10  S  39  ii  E  22 


49  |-.25  .iO| 
41  I  F.o4'.i6] 
41  -^.OI  .IO| 

41  -t-.03.1F 

39  -*-.03  .10! 

41  -f-.ii  .io| 
83  +-.50  .09, 
44  -.14.10 


-II  39io.49j -c .09  . 
-f-3  2I]0.72  -t-.2l  . 

o  3f)|o.34|  ^  .4h 

->-I  3410.48  -.jg 

-M  36  0.36  -F.41 
-^4  39  0.31  -I-.24 
-r4i  39  0-77  —.52 
-5  3ft ''-30  4-  45 
->-8  380.3ft  -t-.og 


40  48  -t-.oi^.io'  o  40  0.49  -r. 381.0  -i-ift 

28  47  — .33|.ii|  —19  280.35  -t-.5o  .09  -f-.’i 

34  ,59  --'x'l  07  -35  34  0.45  -.54!. 08  -25 

2ft  56  -t-.l7  .13!  -I-12  330.54  -.17  II  -9 

. I  ....  27  0.4ft  —.23  .12  —9 

39  45  -l-.oi  iij  o  360.47  -f-.03.11  -*-z 

37  44  -•,19!  09I  -16  37041  -t-.i5  .11  ^ft 


-I-.12  .15  4-4:  2ojo.53  -.25  .14 

-l-.fti  .10  -i-182  200.58  —.50.11 
-t-.20  .17  4-9 . 

—  .Ift  .I4|  —22  22  0.28i  — .3ft  .12 

—  .13  .101  —8  39  0.69! —.38  .09 


ft2  4-. 48  .08 
68  4-  42  .1 1| 
71  —.66  .07 


Tropical  Oceanic  Islands 

Honolulu . 21  18  X  157  5o\V  30 

Malden  Island  ....  3  ,59  S  155  o\V  . . 

Mauritius . 20  6  S  57  33  F:  39 

St.  Helena . I5  55  ^  5  43"’  18 

Seychelles .  4  45  S  55  45  E  19 

Teneriffe . 28  25  X  16  32\V  30 


64  4-. 13  .12 


58  —.58  .07 

34  -+-.48.12 
38  -t-.19.15 
72  —.46  .10 


4-41  240.54  -t--03  14 
-49  330.60  -t-. 2ft  . It 
. . . .  30  0.48  -.30  .09 
-ri8  22  0.26  4-. 1 1  .14 


-t- 10  38  0.35  —.67  .Ot) 
....  27  0.41  —.27  .12 
-30  38  0.4ft  -.76  .05 
-*-30  27  0.39  -+-.48  .10 
4-13  20  0.43  -.18  14 
-28  . 1 


.Acstralia  north  of  30°S.  S  E 

.Mice  Springs . 23  38  133  37 

Brisbane . 27  28  1.53  6 

Carnarvon . 24  54  113  39 

Derby . 17  18  123  39 

Port  Darwin . 12  28  130  51 

Soi-THERN  SofTH  .America  S  \V 

Buenos  .-Aires . 34  36  58  22 

Cftrdoba . 3i  25  64  12 

Punta  .-Arenas  ....  53  10  70  54 

Santiago .  33  30  70  30 

South  .Africa  S  F; 

Cape  Town .  33  5ft  18  29 

Australasia  south  of  30®  S. 

Adelaide .  34  57  138  35 

.Albany,  AA’.  .A . 35  2  II7  53 

.Auckland .  -  .  •  • 

Perth . 31  57  ii.5  52 

Sydney .  33  52  151  12 


31  74  —.06.12  —4  30  o.7i|  — .31  .1 1  —22 

27  88  -I-.27  .12  4-30  270.34  +-.59  .o8|  -^2ft 

22  85  -f  .59  .09  4-69  190.51  — .7o.o8|  —4ft 

20  64  4- .08. 15  -f  9  19  0.59  —.14  .151  —14 

32  81  4-. 54  .09  4-47  360.47  —.31  .10  -14 


40  60  4-. II  .10  4-6  430.51  —.16.10  —6 

41  60  4-. 25  .10  4-13  410.61  4-. 16  .10  -^8 

19  150  —.30.14  —21  200.73  —.21.14  —26 

43  48  4-.oft  .io  4-2  430.49  4  .07  .10  -t-3 


-.05  .11  -2l  31I0.30  -.37 


83  —.17.11  —15  380.36  .00.11  o 

88  —.31.12  —41 . 1  .  .  .  . 

. 38  0.4ft  -.371. <K9  -13 

74  —.01.12  —I  3ft  0.50  —.59  .07  —26 

96  -+.47  .08  4-37  43  0.25  4-. 2o|. 10!  4-4 
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PhK  (  ioM.KMN*.  I'At  lOK  IN  TkM  I’l  K ATT KK  \’aKI  ATU)X 

'I'wo  intiTfstin^  jMiints  which  arose  in  the  course  of  the  work  may  lie 
referred  to.  'l  lu'  first  is  the  distrihution  of  the  variation  of  temiKTature  with 
time  Iietween  the  mean  <laily  maximum  and  the  mean  daily  minimum  tem¬ 
peratures.  I.onji  series  were  readily  available  for  only  tlirtr  stations.  St. 
1  lelena.  ('irinada  (West  Indies),  and  Sierra  la-one.*  I  heso  showed  the  folhm- 
inn  \alues: 


a 

1  tegrees 
(\ntigra<fe 

r 

h 

Degrees 

(\ntigr.i<le 

St .  1  Icli  n.i 

.Mean  niaxiniiiiii 

o.tn 

-r.eSi 

'  -Mean  iiiiniintini  .  . 

-•44 

—  .0 1  s 

Mean 

-h.4« 

+  .«Mi 

( iri'iKxIa 

.  Mean  niaxintiiiii  .  . 

"  .t4 

+  .OIS 

•'  Mean  iiiininHiin  .  . 

0.21 

+  •45 

+  .013 

Mean  . 

0.2.^ 

+  •45 

-t-.oi.S 

•Mean  lu.ixiniuni 

"•.S.t 

-•.5') 

-.<•2.^ 

Sii-rra  I.i-nm- 

^  Mean  niiniiniiin 

0.70 

-•"5 

-•<*0.4 

Me.in 

0.4^ 

-  -.V 

-.013 

These  three  examples  show  that  the  ^o\ernin^i  factor  in  the  temiK-niture 
\ariation  is  tin-  da\  temperature.  In  the  case  of  St.  Helena  we  ha\e  the 
remarkable  fact  that  \\hile  the  maximum  temper.itures  have  In-en  increas¬ 
ing.  the  minima  have  In-en  decreasing',  ^ivinj;  an  averajie  increast-  in  the 
daily  ran^e  of  one  dej^rce  centijirade  in  ten  years  an  important  climato- 
lojiical  effect.  .\t  tlu-  other  stations  the  \ariation  of  the  minima  is  in  the  same 
direction  as  that  of  the  maxima  but  is  apparently  less  rapitl.  A  general 
examination  of  the  figures  at  se\enteen  tropical  stations  was  made  (see 
Table  111),  and.  thoujih  the  st-ries  are  generally  less  than  twenty  years  in 
length,  certain  facts  could  be  definitely  ascertained. 

1 .  Stations  may  be  di\  ided  roughly  into  two  groups: 

A.  Tropical  islands  and  continental  stations  in  arid  districts  or  at 
high  le\els. 

B.  Coastal  stations. 

2.  .\t  stations  in  group  A  the  maxima  vary  much  more  than  the  ntinima; 
at  coastal  stations  the  ratio  ranges  alxuit  unity. 

3.  In  group  A  the  maxima  alone  show  any  marked  relation  to  time,  the 
value  of  h  aN  craging  about  0.14°  F.,  i.c.  the  mean  for  the  decade  1910  1919  is 
about  1.4  degrees  higher  than  that  for  the  decade  I<HX>-I90(). 

It  should  be  noted  that  the  first  period  (average  jK'riod  about  I()<)3-19<>9) 
is  one  of  considerably  higher  sun-sjiot  numl)ers  than  the  second  (alnuit  1910- 
I9>5)<  "'Inch  partly  accounts  for  the  general  ris<.‘  of  temjK-rature  shown. 
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I  viiLK  III— Mkax  Daily  Maximim  and  Mimmi  m  TKMPKRATfREs  AT  Tropical  Stations 

{In  decrees  Fahrenheit) 


Mean  Daily  .Maximi  m 

•Mean 

Daily  .Minimcm 

!()<¥>■<  K) 

I<)lo-l9 

Chanc.e 

I<)IO-I<) 

ClIANoE 

.\.  Im.AM)  STAI  IONS 

l-'.iiiniiiK  Island 

S.S-h 

SH.2  1 

-t-2.6 

7(1.7 

70. t> 

—  0. 1 

M.ildt-n  Island 

iH>.2 

()<).<)  ^ 

—  l>.2 

7.S.<> 

74-,^  ' 

-0.7 

( R'can  Isl.ind 

Si}.  2 

NS.4 

-o.t> 

75-2 

7tl.2 

4-1.0 

St.  Ilpkn.i 

\ 

»)H.7 

+  2.4 

fo.2 

rula^i,  S>loinon  Is. 

N4.7 

S7.7 

r^.o 

75-5 

7(>.  I 

-fO.t) 

.Mean  . 

HV2 

S^.t) 

+-1.4 

71.7 

71 '» 

4-0.2 

I\ti;rior  Stations  .  | 

j 

l-.ntelilK- . 

78.0 

7<)t 

-i-i.i 

<<5-2 

62.8 

-0.4 

Konta^iora . 

<)I.I 

').V4 

(iS.~ 

67.9  i 

— o.s 

.\laidiiK»ri  .  . 

<>7  5 

<>7.n 

<>7  T 

f  I.O 

\ola  . 

i}l.S 

-r  i.H 

70.0 

-,2.2 

t-I-3 

Ziinneru 

i}2.2 

Tvi 

7*).  I 

70.3 

+0.2 

.Mean 

<)it.  I 

Ui  4 

■*-1  .t 

()K.O 

68.3 

'  +0.3 

It.  Coaxi  al  SiAT loNs 

.\eera  . 

S5.2 

7^-4 

7^-3 

—  0. 1 

H.it  hurst 

*^5-7 

h().o 

(«}.(} 

(iS.if 

—  I  .0 

CaiH*  Coast  (  astle 

^5-5 

^,s-4 

—  0.  i 

7,V.4 

7* -5 

-1.8 

<  ifenada . 

H3.S 

H4.0 

+0.2 

7.5<> 

74-2 

+  >-3 

I-a^os . 

S(>.<} 

i-o.ti 

75.0 

74-8 

—  0.2 

Sandakan,  Borneo 

HS.5 

73-5 

7.^  4 

—0. 1 

Sierra  1  .eone 

SH.2 

SS.  1 

—0. 1 

7,V4 

72.S 

—  0.() 

.Mean . 

S<>.2 

h().4 

'  -1-0.2 

7.V.4 

72. M 

-'>.5 

S  MK.  TIu*  sfhfs  iiio-stly  b«*Kin  alxmt  or  i<><)4  ami  t*ml  about  1017. 


'I'km)K\(  V  Toward  I  )ix  ri-^v^inc.  Diaiamon  i  rom  Xormai. 

Pile  si'CoikI  point  is  the  reniarkahle  tendency  which  has  existed  during  the 
last  forty  years  for  a  numerical  decrease*  in  the  de\  iations  from  normal.  This 
has  been  brought  out  by  dividing  the  whole  peri<Ml  at  each  station  into  two 
halves  and  summing  the  stpiares  of  the  devi.itions  inde|K*ndently  in  each 
half.  Calling  the  standard  deviation  of  the  first  periiMl  A  and  that  of  the 
second  ik'HckI  H,  we  find  the  following  distribution  (only  long  comjilete 
se-ries  were  ust*d) ; 


B  greater  tiui 
B  .\ 

m  A 

gre.it er  than  B 

1  -Vii 

>2 

2  - 1  ..43 

I  ,43  - 1 

I  -  1  .4.4 

'■3.4-2  ! 

>2 

,,  .N'uniher  .  .  . 

0 

')  i 

t 

<) 

21 

12 

.  Per  cent  .  .  . 

0 

l.S 

\  2 

If) 

.4h 

21 

_  1  Nuniln-r 

2 

5 

<> 

i‘) 

1.4 

7 

i  Per  rent 

4 

9 

ifi 

3,S 

2,4 

13 

>34 
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The  phenomenon  is  most  marke<l  in  the  ease  of  i>ressure.  where  in  3.^  eas<'s, 
or  44  per  cent,  the  stand.ird  deviation  in  the  first  iH‘ri(Kl  exeee<led  that  in  the 
second  l»y  at  least  33  jKr  cent,  while  in  12  cases  the  excess  was  at  least  kh) 
[K-r  cent.  In  temperature  the  distribution  is  less  striking:  but  in  7 1  pcT  cent 
the  de\  iati(»n  in  the  first  iK'riod  exceetUnl  that  in  the  st'cond  and  was  more 
than  (h»uble  it  in  13  iK-r  cent,  compared  with  only  4  jx-r  cent  when  it  was  less 
than  half.  The  individual  stations  were  as  follows: 

I’n-ssure:  Ff/.\  2  —  1.33:  .\l>l>assia,  .Xdi-n,  ('('>ni<)f>a,  Denver,  ( lalvestcm,  llnn)l>ur(’, 

M.  Helen. I,  Jaet>l>sha\  n,  .Mexico  (  ily. 

If  .A  1.33—1;  H.isi'l,  Hu^hire,  l.eh,  I-isUm,  Port  Darwin,  X’ienna,  Warsaw. 

.\  M  1  —  1.33:  tf.ita\ia,  CoIoiiiIk),  lla\'an.i,  Hongkong;,  Manila,  Skuturi,  Stxkkis- 
holin,  Tok\«.  \*al«  nei.i. 

.\  If  1.33  —  2;  .Xilelaitle,  .Mli.iny  (N.  A’.),  .Archangel,  Barnaul,  Bombay,  Buenos 
.Aires,  Calcutta,  CajH-  'I'own,  Christiansund,  Honolulu,  Mauritius,  Perth  (W.  .A.h 
Petrograd,  S.in  Diego,  S.in  Juan,  (P.  K.),  Sydney  (No\a  Scotia),  Thorsha\n,  Titlis, 
Toronto,  Washington,  /ikawei. 

•A  B  more  than  2;  Agra,  Durban,  A'eniseisk,  Cireenwich,  Irkutsk,  Ke\'  West,  Lu¬ 
gansk,  R.ingoon,  Rio  de  J.meiro,  Santi.igo,  S\<lney  (N.S.W.),  A’ardo. 

Tem|H  raturi‘:  B  .A  more  th.ui  2;  .Adel, tide,  Buenos  .Aires. 

B  .A  2—1.33:  ColomlK),  Cordoba,  Den\cr.  Cialvestrm,  Mexico  City. 

B  .A  1.33— I :  Bombay.  Cireenwich,  St.  Helena,  Honolulu,  Irkutsk,  Jacobshavn, 
Lugansk,  St.  Louis,  Washington. 

.A,  B  I  — 1.33;  -Agra,  .Archangel,  Barnaul,  Batavia,  Calcutta.  Ekaterinburg,  Ham¬ 
burg,  Hongkong,  Key  West,  .Madras,  Manila,  Mauritius,  Moscow,  Petrograd,  Port 
Darwin,  San  Diego,  Sytiney  (Nova  Scotia),  A'ardo,  Zikawei. 

.A  B  1.33  —  2:  Basel,  Cape  Town,  Christiansund,  KielT,  l.eh,  Nagasaki,  Rio  tie 
Janeiro,  Stx  kkisholm,  Sxtlney  (X.S.W.),  Titlis,  I'tikyo,  Toronto,  A'ienna. 

.A  B  more  th.in  2:  .Abbassia,  A'eniseisk,  Perth  (W..A.),  Rangoon,  Santiago,  Thors- 
ha\n,  Warsiiw. 


This  list  shows  that  both  with  pressure  and  temix'ralure  the  preponilcrant 
standard  de\  iation  of  the  earlier  years  is  found  chiefly  in  the  Ixdt  of  decreas¬ 
ing  presstire  oxer  northern  Kuroix-  and  Silx*ria  and  also  in  India,  the  West 
Indies,  the  New  Knjiland  states,  and  the  eastern  coast  of  .\ustralia.  The 
reverse,  H  jireater  than  A.  is  more  restricttnl,  beinjj  found  chiefly  in  the 
Mt'diterranean  region  and  the  interior  of  .America.  These*  facts  are  of  great 
interest:  they  may  Ik*  paralleled  with  the  inxestigations  of  J.  von  Uann  and 
Liznar,  who  found  that  the  absolute  variability  of  temix'ralure  as  shown  by 
the  annual  range  is  greater  at  times  of  sjxit  maximum  than  at  spot  minimum. 
A  similar  result  for  the  range  of  daily  maximum  temix'ratures  was  found  by 
MacDowall  for  (  leiiexa.  No  similar  direct  results  for  pressure  anomalies 
haxe  been  discoxered,  but  there  is  a  classical  paix*r  by  Meldrum  in  xvhich  he 
shows  that  the  cyclones  of  the  Indian  Ocean  haxe  a  marked  maximum  fre¬ 
quency  at  siK)t  maximum  and  minimum  frt*<|uency  at  spot  minimum. 
Similar  results  haxe  Ixx-n  obtaim*d  by  Pfx*y  in  the  .Antilles,  and  these  phe¬ 
nomena  may  be  considert*d  as  analogous  to  the  decreasing  pressure  irregular¬ 
ities  xvith  decreasing  sun-siK)t  numlK*rs.  The  txx'o  exceptions,  the  Mediter¬ 
ranean  and  the  interi(»r  of  the  I'nitetl  States,  are  apparently  due  to  a 
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lendcncy  of  depressions  to  follow  more  southerly  tracks  at  times  of  few  sun 
~|K>is.  thus  increasing  the  variation  of  pressure  and  temjx'rature  in  the 
regions  traversed  by  these*  tracks. 

(.'ONCU  SION 

rinally.  I  must  admit  that  the  results  set  out  in  this  paper  need  to  be 
considered  as  a  preliminary  survey  oidy.  For  the  tropical  islands  esjH'cially 
the  series  of  observations  are  rarely  long  enough  for  such  a  statistical  investi¬ 
gation,  though  for  the  purjiose  of  a  comparison  of  s(dar  and  terrestrial 
changes  these  islands  are  of  great  importance  as  giving  relatively  simple 
conditions.  But,  when  it  is  sc‘en  that  secular  trend  may  api)reciably  nuKlify 
the  climate  of  a  place  within  the  relatively  short  ik-hckI  of  forty  years,  1  hope 
that  investigators  of  the  climatic  conditions  of  various  localities  will  realize 
the  imix)rtance  of  this  element  of  climate  and,  with  fuller  information  at 
their  command,  will  chc*ck  the  accuracy  of  the  results  or  fill  in  the  details  at 
present  necessarily  left  blank. 


THE  CHICAGO  MEETING  OF  THE  ASSOCIATION  OF 
AMERICAN  GEOGRAPHERS 


I'hc  li  antiu.il  imt-linn  ol  i1k‘  <>t  AiiM-rican  ( ioonr.iphiTs  was  hold  in 

(  lii<  on  'riuirs<l.iy,  l-rid.iy,  and  Nit  unlay,  1  H'ri-inlttT  Januar\  i,  H)’i. 

l>oul»tl«*ss  all  who  wen-  presfiit  would  vote  thi‘  program  of  this  imflin^  ono  of  thf  most 
interrsting  in  tiu-  history  of  the  Association.  I'he  first  |vi[K-rs  was  meteorological 

and  clittiatological  in  char.icter.  I’rof.  ( ).  I.,  I'assig  desiTiln-d  the  organization  of  the 
climatological  service  of  the  West  Indies,  illustratiitg  his  |U|nt  with  charts  showing  the 
hx'ation  o(  statiotts  and  the  comiurative  value  of  the  data  l.y  regions.  Dr.  t'.  K.  Hnniks 
referred  to  recetit  ohsirxations  on  the  well-ktiown  aoiK-arattce  of  cold  surf  with  olf-shore 
winds.  Professor  Jelferson  retn.irked,  iti  disiussion,  that  the  phenoittenon  of  cold  water 
with  olf-shore  .vin.ds  w.is  not  assiM'i.ited  with  surf  on  tin-  ( ireat  Lakes — that  surf  ap|H‘ared 
onl\  with  on-shore  winds  and  involved  relatively  wariti  water.  Dr.  lorrest  Jshreve 
re.id  a  i>;i|K-r  etitiiled  "X’ertii.il  Ctradients  of  |-lva|Mirat iott  .ind  Soil  .Moisture  in  Desi'rt  and 
('o.isi.il  .Moutit. litis.”  I le  emphasized  tin- |M>int  that  in  ciKistal  ttiountains  the  physical  con- 
dil  ions  Were  tnore  severe  with  increase  of  elevat  iott,  w  hile  the  op|K)site  is  true  of  des<-rt  tnoun- 
taiu'.  lie  solicited  the  coo|M-r.ition  of  other  ituest igators  in  olitaitiitig  simil.ir  data  else¬ 
where.  Dr.  Shreve  linds  th.it  soil  tnoisture  .iml  e\.i|ioration  cotiditions  rather  th.in  rainfall 
are  the  vegetal  determin.ints  itt  the  Siuihwest. 

.\  general  review  of  the  work  of  the  non-niagnetic  yacht  Carnci>ie  was  gi\en  !»>'  Dr.  I..  A. 
Ikiiier  in  a  |».i|ht  etititled  “'I'he  Status  of  the  (‘fetieral  .Magnetic  Sur\ey  of  the  Lliirth."  The 
|>.ith  of  the  Ciirnffiir  as  well  as  the  records  of  larnl  explorers  wi-re  represented,  atid  the  inter¬ 
esting  |Kiint  tnade  th.if  the  total  length  of  the  fun/egte’s  cruis«‘s  represetits  a  distatice  eipial 
to  th.it  from  the  e.irth  to  the  nuMin  and  iimi.immi  tniles  Iteyotid. 

Prof.  R.  S.  llolway's  (xiiht  on  “Stream  atid  Oce.itt  Terraces  in  Kel.ition  to  Recetit  ICarth 
•MoM'inents’’  was  illustrated  with  unusually  clear  photographs  of  the  terraced  coast  of  Cali- 
fortii.i  and  dealt  with  detailisl  coni|>arative  measuremenis  of  stream  and  (H'ean  terraces, 
rile  princi|i.il  tix'hnical  refinement  was  the  allow. nice  made  for  the  oliscuring  elTirts  of 
gr.ivel  de|)osiis.  Lhe  chief  |)oint  in  Prof.  W.  II.  llohlis'  |);i|K‘r,  “.\  Significant  Contrast  1k-- 
twi-en  the  .\tlantic  and  Pacific  Regions”  was  the  unequal  ratio  of  crustal  uplift  In-tween  the 
P.icilic  and  the  .\tlantic,  a  ratio  tentatively  estimated  at  l,S:l.  In  connection  with  his 
co.istal  profiles  Professor  Hobbs  exhibited  Harrell’s  diagram  of  the  broad  and  now  dis- 
si-cted  marine  terraces  of  southern  New  Kngland  as  published  in  the  Anifrifun  Journal  of 
Siirnci'  (PI.  V,  June,  iy?o).  It  is  Professor  Hobbs’  view  th.it  the  rise  of  the  Pacific  coastal 
terr.ices  is  causi-d  by  uinlerthrust  in  the  ciKistal  In-lt  originated  by  the  downdropping  of  the 
P.icilic  ( K  ean  floor. 

Two  p.i|H“rs,  one  b\  Mr.  < >.  Li.  Haker  on  “The  lm|Hirtance  and  Permanence  of  the  Physical 
I'actors  in  Determining  the  I'tiliziition  of  Diml  for  .Xgricult ural  and  I'orest  PriKluction,” 
ami  the  other  by  Prof.  C.  ( ).  Sauer  on  “Problems  of  Land  Classification,"  illustrate  the  sco|k- 
of  the  work  now  going  forward  in  soil  geography  and  in  the  geography  of  land  classification. 
Miss  /onia  ILiU-r,  through  the  medium  of  excellent  di.agrams,  made  a  very  clear  presentation 
of  the  m.ithematical  relations  of  the  “Distribution  of  Sunlight  and  .Mixinlight  over  the 
L^irth,”  In  addition  to  their  educational  appeal  the  diagrams  brought  out  the  amelioration 
of  the  .\rctic  night  afforded  by  mminlight. 

Prof.  Mark  Jefferson’s  |>;i|H-r,  “Chile:  .\  Land  where  Immigrants  Neinl  not  .Vpply,”  was 
undoiibti-illy  the  most  brilliant  jiajH-r  of  the  sr-ssion.  With  kei-n  insight  into  the  human 
conditions  and  reactions,  and  with  rare  jmlgment  in  the  hamlling  of  the  facts.  Professor 
Jefferson  tr.iced  in  a  masterly  way  the  geographical  conditions  of  Ciertnan  si-ttlement  in 
Chile.  In  ])re|vir.ition  for  his  main  jsiint  he  emphasiz'sl  ixirticul.irly  the  high  density  of 
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|Hi|>iil.ii ion  aiul  high  |)ro<lui'ti\ ii\  |ht  unit  ol  art-a  ol  ren-als,  |x>tat<K->,  etc.,  as  «'onn).ire<l 
\Mili  tlu-  Argt  ntiiu-,  the  l’nile<l  States,  aiul  1- ranee,  of  that  |).irt  of  Chile  'where  most  of  Ute 
people  acttuilly  live,  which  is  a  very  liny  section  lying  princip^illy  between  Conce|K'ibn  and 
\  al|>.iraiso.  Phis  concludes  the  revii-w  of  the  princi|Ml  jKtpers  during  the  Thurstlay  sessions. 

( tn  Frida\  the  session  was  o|K-ned  1>>  Dr.  I).  I'.  .MacI fougalf's  ixi|K-r  on  “  The  Relation  of 
IM.inis  to  New  I  labitats,”  in  whh  h  the  author  ga\e  his  nieth<xls  .ind  results  in  transplanting 
a  large  number  ol  s|K-cies  from  high  mountain  s1o|h*s  to  lowland  liH'alities  and  vice  vers.i. 
Some  of  the  iransplaiiteil  forms  are  then  returned  to  their  original  habitat  to  st‘e  what 
manners,  customs,  anti  other  special  characteristics  they  retain  after  their  trip  abrotul. 
I'he  author  referred  to  Honnier’s  cl.issic  |);t|K-r  on  the  transplanting  of  alpine  forms  to  low- 
l.md  ItHalilies  and  criticized  Honnier's  methotl,  which  consisted  in  part  i>f  the  actual  trans- 
pl.intation  of  the  soils  in  which  the  pl.ints  grew.  Dr.  .MacDougall  felt  that  this  implied  a 
f.il-e  ex.ictness,  since  soils  are  not  definite  (piantities  that  form  a  fixed  habitat,  but  are  in 
e\er>  tase*  a  reaction  in  |x»rt  to  climate,  s<»il  organisms,  etc. 

<  tne  of  the  most  interesting  |Ki|H-rs  on  the  program  was  “Fcology  and  (leographic  Houn- 
d.iries,"  b\  IVof.  II.  f  .  Cowles,  who  >kelche<l  the  ecologic  basis  of  the  <lisputes  in  the  sunk 
lands  region  of  eastern  .\rk.insiis  alTected  by  the  Xew  Madrid  earthcpiakes  of  iSii-iHi’. 
The  |».i|R-r  clearU'  demonsiratisl  the  great  progress  m.tde  in  recent  years  in  the  study  of  the 
ph\ siogr.iphic  conditions  that  affect  rings  of  growth  and  the  v.iri.ttion  in  ring  habit  among 
dilfereiit  kinds  of  trees.  rem|H‘ral ure,  light,  ami  rainfall  all  pnMluce  a  connx)sile  effect,  and 
rain  diH‘S  not  always  have  itschief  effect  in  the  years  in  which  it  falls.  I  he  author  refern-d  to 
the  imixtriance  of  ecologit  al  studies  in  rlecisions  l)earing  on  the  validity  of  lilies  to  timlwr 

l. inds  and  oil  fields,  ami  on  the  present  standing  of  ecology  in  ilecisions  in  the  l.and  ( )lfice  and 
the  ct)urts.  The  use  of  rings  of  growth  is  most  striking  in  the  tase  of  surveyors’  recorrls  cut 
into  the  trees  at  the  lime  the  surveys  were  made,  and  overgrown  fty  new  tissue  which  forms 
\ery  definite  casts  of  the  surveyors'  reconI,  well  preserved  even  long  after  the  original  ret  onl 
has  disap|H-ared  by  decay.  Hy  counting  the  numlter  of  rings  since  the  tree  was  blazed  and 
the  cast  made,  the  original  date  of  survey  may  be  checked  or  even  iletermined. 

I  )r.  V.  C.  I'inch  ga\e  a  |xi|H-r  entitleil  “  The  Significance  of  Vegetable  <  )ils  in  the  Fa'tinomii 
Development  of  the  I'ropics,"  in  which  he  |M>inted  »»ut  the  increasing  .Xim-rican  demand,  .is 
well  as  VMirld  demand,  for  \egetal)le  oils  itow  in  use,  and  of  which  a  considerable  numlK-r  .ire 
producisl  in  the  tem|)erate  zone  in  com|K'tition  with  temiH-rate  cro|>s.  I'he  tropical  oils  are 
not  in  such  comjjetition  with  local  proilurtion.  W  hile  the  dem.ind  has  increased  pnxhiction, 
yet  if  the  oil  prinlucts  of  the  temperate  zone  are  crowded  out  or  limited  the  ipiestion 
arises,  can  the  tropics  im.*et  the  demand?  I  he  interrelations  of  climatic  and  economic  fac¬ 
tors  such  as  trans|)ortat  ion,  lalxir  circumstances,  tojxigraphy  an<l  soils  were  indicated.  The 
author  concluded  that  if  any  crops  are  likely  to  sucieed  in  the  tropics  it  wouhl  U-  tree  crops 
under  a  ]ilantation  system  of  management,  liecause  the  only  limiting  factor  there  is  that  of 

m. irket.  There  are  no  gtHigraphic  factors  in  the  tropics  to  prexent  an  indefinite  increase. 

I’rof.  R.  E.  Diwlge  read  .a  jiaiK'r  entitleil  "( 'ic-ograjihic  Factors  in  Dairy  Farming  in  Siuth- 

ern  New  England.”  .After  a  preliminarv-  statement  of  the  general  problem,  there  followeil  a 
detailed  description  of  conditions  in  the  town  of  ('lOshen,  i.v»o  feet  alxive  s»-a  lexel,  west  of 
Naugatuck  A’allex’.  lie  compared  the  conditions  of  1M4.S  with  ihosr-  of  1915-1917  in  agricul¬ 
ture  and  dairxing.  .Agricultural  and  lixestm  k  prixlucls  h.ive  fallen  olT  gre.itly  and  dairying 
and  (xiultrx  prcxlucts  have  come  in  as  the  cash  pnxlucis  of  the  farm.  Ify  these  jirm  esses  the 
New  England  farmer  h.is  freed  himself  from  bondage  to  the  West.  There  is  still  a  great 
difference  in  liH'al  conditions,  prices,  etc.,  among  different  communities  that  ha\e  not  yet 
lK*en  brought  within  the  sco|h*  of  the  organized  system  of  m.irket  supply  iinolving  the  large 
cities.  I’rof.  C.  D.  Sauer  gave  a  second  |xi(H-r  in  which  he  disi'ussed  the  ipiestion  of  regional 
economics,  of  commercial  priKluction,  and  of  the  movements  and  comnuMlities  of  trade.  I  le 
analyzed  the  meaning  of  liM'ation  in  the  economic  sense,  human  adjustments  to  outworn 
economic  conditions,  and  the  value  of  t\|K‘  studies  as  illustrations.  Me  raisisl  the  ipiestion 
as  to  what  constitutes  a  geogr.iphical  ni.iji  an<l  jKiinted  out  th.it  the  stuily  of  rural  areas  in- 
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vcjlves  a  technique  of  which  we  are  at  pri  sent  ignorant.  1  low  are  cities  to  l>e  studii-rl?  W  hat 
is  the  pr<)|ier  delinition  of  a^triculliiral  m-o^raphy?  He  referred  to  the  Dutch  agricultural 
census  arranged  hy  geri^raphical  tlivisions. 

In  “  rhe  (train  Trade  of  Ancient  Athens"  Miss  E.  C..  Semple  gave  a  most  valuable  account 
of  the  close  dejHndence  of  (ireek  material  life  U|ion  im|)orted  foo<l  supfdies,  chielly  grain 
from  the  northern  liorder  of  the  Black  Sea.  The  result  was  an  anxious  outhnik  uiK)n  forces 
that  threatened  her  si‘a  [Kiwer  and  the  sct  urity  of  the  sea  lanes,  piirticularly  the  Hellespont. 

( »n  Friday  «‘vening,  Decemlier  31,  the  (leographic  Scn  iety  of  Chicago  very  hospitably 
entertained  the  meml)ers  of  the  .\ss«Miation  of  American  < Geographers  at  a  dinner  at  the 
Hotel  Sherman.  President  Harry  I’.  Pearsons  of  the  (Geographic  Stn'iety  of  Chicago  pre- 
si<lcd  and  Prof.  R.  I).  Salisbur\  «)f  the  I'niversity  of  Chicago  was  toiistmaster.  .\fter  the 
ilinner  brief  a«ldresses  were  given  by  the  following:  Prof.  H.  FG.  (Gregory  of  Yale  I’niversity, 
"<  Gt-ography  and  CaMKl  Fellowship;”  Prof.  C.  ().  Siuier  of  the  I  niversity  of  Mii'higan,  “The 
Association  and  the  Isolati-d  (Geographer;"  Dr.  Isiiiah  Ifowinan  of  the  .\merican  Cieographi- 
cal  StM'iety,  “Political  Cn-ography  in  the  Field  of  Diplomacy;”  Prof.  H.  11.  Harrows  of  the 
I’niversity  of  Chicago,  “(Geography  and  I.egislation.” 

In  Situnlay’s  session  there  were  given  a  group  of  ixqiers  dealing  i)rinci|ially  with  the 
geographic  conditions  of  a  numlK-r  of  well-marked  regions.  Mr.  F'.  \\  .  F'rostic  discussed  the 
histtiry  of  settlement  and  the  economic  development  of  the  Saginaw  Valley  region.  I'he 
F  isheries  of  the  Far  blast,  their  j>resent  low  state  of  development,  and  the  opportunities  for 
.^nu-rican  capital  were  tiiscussed  by  Prof.  F'.  J.  Novakovsky.  Prof.  K.  H.  Whitln-ck  reail  a 
I>.i|H-r  on  the  gtHigraphy  of  Cuba,  emphasizing  the  advantages  of  American  inlluence  anti  the 
prolwble  relapse  into  disonler  if  the  Culian  |K*ople  were  left  to  their  own  devices.  Prol. 
.\.  .3.  Hengtson  descrilK-d  the  physiography  and  present  economic  contlition  of  Hondur.is. 
Mr.  11.  C.  .McMurry  explainetl  the  retanled  development  of  Nashville  which  he  ascriln-il 
to  the  fact  th.it  it  is  the  ftn-iis  of  a  small  region,  the  central  Tennessee  basin;  and  that  other 
|K>tential  regions  outside  the  region  are  tributary  to  other  fo*  i — .Memphis,  Louisville,  Cin¬ 
cinnati.  and  Birmingham.  In  discussion  .Mr.  ().  FI.  Baker  justified  the  view  that  Nashville 
is  the  .\thens  of  the  South,  by  saying  that  it  is  the  set'ond  city  in  the  I’nited  States  (after 
Boston-Cambriilge)  in  the  niimlK*r  of  |x*rsons  mentioned  in  Who's  Who. 

.\fter  these  regional  piijx-rs  .Mr.  \V.  L.  (G.  j<K‘rg  gave  an  account  of  “Bering's  '1  wo  F.xik*- 
ditions  to  Determine  the  Relation  of  .\merica  to  .Asia."  Mr.  JcH-rg  descrilied  Bering's  first 
ami  s»-coml  exjx-ditions  which  were  in  the  field  from  1725  to  17.^0,  and  173.^  to  1741  res|xc- 
tively.  His  iwix-r  was  illustrated  by  two  wall  majis,  one  giving  a  imxlern  interpretation  of 
the  land  and  sea  route  of  Ik-ring's  first  exjx-rlition,  the  othi-r  rejiresenting  a  reconstruction  by 
Bertholf  of  the  tracks  of  the  St.  Peter  (Ik-ring)  and  the  .St.  Paul  (Chirikov)  on  the  st'cond 
exiH-dition. 
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I  hc*  (Jonoral  and  Technual  Meetiiifis.  On  DfiemlKr  14th  at  X;v»  1*  M.  Marnii  de 
I  iftT  addrf>M-i!  thf  S<K‘ifty  on  thf  subject  of  “( ‘lecM'hronolony  and  its  Application  to  IMiysical 
<  Ho^r.iphy."  It  was  the  first  of  a  series  of  s|H'cial  lectures  to  fx-  ^iven  during  the  winter 
M-axin  at  the  SiK'iety's  huildinK,  lfro.idway  at  i.s6th  Street.  Tht-s*'  lectures  will  Ik*  of  a  more 
nrhnical  nature,  affording  opportunity  for  the  exhibition  of  appropriate  illustrative  mate¬ 
rial  and  taking  the  place  of  the  former  intermonthly  meetings  held  at  the  KiiKineerinn  S<K  ie- 
t if'’  Iftiildinx,  West  .V>th  Street.  The  regular  mont hK  meet  in«s  of  the  S<H  iet  v  will  be  held 
.ir-  usu.il  in  the  auditorium  of  the  Kn^ineerinj;  SMK  ieties’  HuildittK  ami  will  retain  their  char- 
a<ter  of  general  interest. 

Mr.  Roy  (‘..Xndrews,  of  t  In*  .American  .M  useum  of  .\at  iir.d  I  li>tor\  ,  o|K-ned  the  lect  ur«*  pro- 
.;ram  for  the  year  on  .\o\»-mlK*r  23,  t<)2o.  <  )n  l)ec»*mlKT  21  |)r.  .\lexander  Hamilton  Rice 
i;.i\e  theseconil  lecture.  In  January  the  Stx  iety  will  hear  Mr.  Rolx-rt  ('ushm.m  .Murphy,  of 
the  Hr<K)kl\n  Museum.  Mis  Ie<  ture  is  entitled  “The  liumlM)ldt  Current  and  the  Islamisof 
I’cru."  In  February  I’rofessor  Rolx'rt  F.  Ciriji^s,  of  ( )hi(»  State  Fnix'ersity,  will  deliver  an 
illustrated  lecture  on  Katmai  A’olcano,  .Alaska.  .Xnnoum'ement  will  bi*  maiU*  at  a  later  time 
of  the  remaining  lectures  to  Ik-  yiven  in  March  and  .Xpril. 

.Address  by  Baron  (ierard  de  (ieer  on  l*ost-(«lacial  Chronol«»ji> .  H.iron  tierard  de 
t  teer  is  I’rofess<ir  of  (ieolony  at  the  I'niversity  of  Stcx-kholm.  He  has  just  conclmled  a  \  isii 
to  North  .America  for  the  purjK)se  of  supplementinK  hisextensixe  studies  of  Nandinavia  and 
'■'liitslx-r^en  in  the  fielil  of  [Kjst-jjlacial  chronology.  By  a  detaiU*il  studx'  of  the  laminae  of 
clax-  Ix'ds  de|K>sited  in  fresh  xxater,  I’rofessor  de  ( ieer  xxas  able  to  dis<-ox'er  season. d  effects,  so 
that  he  could  coutit  thi-  years  during  which  the  de|X)sit  h.id  In-en  ma<le.  rtius  by  a  careful 
M-lection  of  hH'alities  anil  bx'  matching  variations  in  xvidely  se|x»rated  dejxisits,  he  xv.ts  able 
to  jiiece  toj>ether  the  |K)st -glacial  record,  including  the  retreatal  stages  of  the  ice  sheet  in 
's  andinaxia.  I’rofessor  de  <  ieer  then  carried  his  studies  into  SpitslH-r^en,  xvlwre  they  tiK)k 
on  a  somewhat  different  form;  and  xxith  the  help  of  an  assistant  he  has  st tidied  de|K)sits 
in  northx-astern  North  .America  in  an  effort  to  correlate  the  chief  historical  events  of  the  late- 
i.;lacial  and  jxist -glacial  e|KK  hs  xxith  the  exi-nts  of  similar  i*|MM  hs  in  S>candinavi.i. 

The  results  are  in  exery  way  ^r.itifyin^.  The  corres|K)ndences  are  ipiite  convincing,  and 
there  is  thus  held  out  the  pros|K*ct  th.tt  a  more  detailed  and  far  more  reliable  chronology  than 
existed  hitherto  may  be  worked  oitt.  Not  the  least  interesting;  of  B.iron  de  ( '.eer's  observa¬ 
tions  xxas  the  one  dealing;  xvith  the  |K>ssibility  of  correl.itin^  the  latter  part  of  the  clay 
record  with  the  earlier  |>.irt  of  the  tree  record  dis<-oxered  by  I’rofessor  l)ou>;l.iss  and  later 
worked  out  in  ^:reat  iletail  by  I’rofes.sor  Huntington  in  ('.irne>;ie  Institution  I’ublication 
.No.  IIJ2.  It  xvould  Ih“  an  extremely  interesting  thinn  to  m.itch  the  clay  record  of  a  recent 
[K-riiMl  with  the  record  of  the  rin^sof  growth  of  the  trees  of  the  latest  |K*riiKl,  thus  prox  idin;; 
.1  complete  chronMonx’  from  late  glacial  times  ri>>ht  into  the  present.  This  introduction 
of  the  time  factor  has  a  xvide  application  in  the  held  of  physical  neo^raphy.  AA’here  the 
recession  of  the  former  ice  sheet  has  In-en  determinetl  the  rate  of  evolutionary  |)r<K  essi*s  t  .in 
Ik*  established.  For  instance  it  has  been  shown  that  in  central  Siandin.ix i.i  the  lami  has 
lK*en  uplifted  some  <)<Kt  feet  in  the  last  S,5(K)  years  at  a  decreasing;  r.ite  that  has  been  de¬ 
termined  century  by  century.  .At  the  s;ime  time  the  changes  in  the  rate  of  melting  of 
the  ice  afford  a  most  remarkable  register  of  the  annual  variation  in  the  amount  of  heat 
received  from  the  sun,  thus  extending  the  held  of  investigation  of  climatic  exolution  from 
terrestrial  to  astrophysical  causes. 

Presentation  »>f  the  David  l.ivinjistone  (Centenary  .Medal  to  Dr.  Alexander  Ham¬ 
ilton  Rice  and  l.ecture  by  Dr.  Rice.  Dr.  Rice’s  lecture  dealt  xxith  his  l.itest  journey  up 
the  Rio  Negro,  through  thi*  (‘asiipiiare  Canal,  and  the  up|K  r  waters  of  the  ( IrituK-o.  Before 
the  lecture  Dr.  Rice  was  presented  the  D.ivid  l.ivingstone  Centen.iry  .Aled.il,  foumled  by 
the  His|xinic  S<K-ietx’  of  .America  and  axvarded  by  the  .Americ.in  (ieographii'al  Siciety.  Dr. 
Rice  is  the  sixth  recipient  of  the  med.il,  the  earlier  ri*cipients  U-ing  Sir  Douglas  .Alawson, 
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'I'luMHlort*  Maiuit-I  X'iccntr  italli\'i.tn,  Caiulido  Mariano  <ia  Silva  Kondoii,  and 

W  illiam  SjKirs  Hruce.  In  prvM-ntinn  tin-  iiu-dal  l’rf«.iiltnt  ( ‘•rttmouKh  spoke  as  follows; 

“It  is  now  my  pleasing  duly  as  your  President  to  l»estow  your  n<'ld  ineckd  u|»on  a  most 
worthy  recipient.  I'lie  resolution  of  award  l>y  the  l'«»uneil  reads  as  follows: 

TO 

\l  i;X\M>l-.K  lIVMll.TON  kU  H 
ipjo 

!s|K*(  ially  e(piip|M*d  for  pioneer  work  in  i-\ploralion  he  chose  for 
his  field  various  triliutaries  of  the  Ama/on,  hitherto  unknown. 

In  six  successi\e  journe\s  he  surveye<i  lar^e  |>orlions  of  the  Rio 
Ne^ro;  the  S>limrH‘s,  the  l'au|)es.  the  lyan.i,  and  Iniridi,  the 
Casicpjiare  ('anal,  and  the  l'p|H-r  (>rin»H-o.  lie  has  also  main¬ 
tained  a  s<  h<M>l  at  Sao  Ciahriel  for  the  education  of  tin-  natives 
and  de\oted  himself  to  a  fundamental  understandin>>  of  the 
life  of  northwestern  Amazon. is. 

“  I  his  brief  H-xl  ser\  i  s  as  an  index  to  theexleusixeand  \  alu.ihle  sc-r vices  which  the  explorer 
h.is  rendereil  to  neov;raphical  si  ieiice.  When  w»-  realize  that  the  .\mazon  X’alley  has 
miles  of  n.i\  i^alile  w.ilerw.iy,  we  can  appreci.ite  th.it  m.iny  of  these  are  still  a  sealed  luiok  to 
<  i\  ilize<l  mankind.  Oiirnuest  h.is  not  only  defined  the^rixit  waten'oursc-s  of  the  unknown 
regions  which  he  xisiteil,  hut  he  has  investinaled  thorounhly  the  adjai'ent  country,  its 
to|K>nraph\,  ami  its  native  |>opulation.  The  jx-rils  of  such  adventures  are  illustrated  in  the 
case  of  our  lamented  colleague  the  kite  Colonel  Kixisi’velt,  whose  life  was  undouhtedK 
shortened  hy  illness  contracted  in  his  journey  dow  n  one  of  the  triliutaries  of  the  great  river. 

“All  the  data  acipiireil  on  his  ex|H-dil ions  have  Ix-en  reduced  hy  Dr.  Rice  to  complete 
si'ienlific  order  and  record,  thus  rendering  them  available  for  further  research;  and  he  h.is 
pursued  his  im|M>rtanl  work  w  it h  modest  devotion  to  his  cpiesl ,  free  from  any  public  exploit a- 
lion  or  .idM-rtisenienl.  Such  a  In-aring  adds  to  the  s.ilisfaction  which  the  S<H  iety  may  well 
fei‘1  in  according  suil.dile  r<‘cognition  to  a  notable  ac»-onijilishnu-nt . 

“.\nd  now.  Sir,  on  Indialf  of  th«‘  Six'iety  I  ask  your  acceptance  of  this  meniori.il  of  your 
distinguished  efforts  in  the  jvist,  accompanied  by  the  gixsl  wishes  of  all  our  I'ellows  for  \  our 
welfare  and  suci'ess  in  \dur  future  undertakings.” 

After  explaining  his  metluMls  of  survey  in  northwestern  .\mazonas,  where  he  has  explored 
a  large  region  during  the  past  thirteen  vears.  Dr.  Riie  des<’rilK-d  the  ditficulties  of  the 
journey  up  the  headwaters  of  the  Rio  Negro  to  the  Casiijuiare  Canal,  illustrating  his  descrip¬ 
tion  with  m.iny  slides  depicting  the  life  of  the  natives,  .\fter  a  description  of  the  Can.il, 
which  connec-ts  llu‘  headwaters  of  the  Rio  Negro  and  the  OrintK'o,  Dr.  Rice  came  to  the 
climax  of  his  .icicumt — the  attack  by  savages  iijKin  his  camp  on  the  Orinoco  east  of  the 
Canal.  I  le  was  obliged  to  ki'ep  up  a  running  fight  with  them  for  some  hours  and  was  lucky 
enough  toesca|H‘  with  his  life.  The  incident  recpiired  him  to  leave  incomjilele  a  part  of  thi' 
original  jirograni. 

NORTH  AMKRICA 

'I’he  Population  of  Porto  Rico.  preliminary  bulletin  issued  by  the  Fourteenth  Census 
(U>2o)  shows  that  the  total  jKipulation  of  Porto  Rico  has  increased  from  i,l  lH,oi2  in  igio  to 
1,297,772  in  1920  or  at  a  rale  (16. i  jxr  cent)  corresjxinding  very  closely  to  the  rate  for  the 
preceding  dc-cade.  Though  on  the  whole  this  increase  has  (irogressed  with  fair  iiniformitv 
throughout  the  larger  p;irt  of  the  island,  it  is  more  noticeable  in  the  area  lying  south  of  and 
tributary  to  San  Juan  than  elsewhere.  The  density  of  |X)|nilation  is  325.5  |X‘r  s<|uare  mile, 
the  eipiiv.ilent  of  that  of  a  large  ixirtion  of  the  Po  valley.  Ifdhe  present  rate  of  increase 
kec-ps  up,  the  problem  of  over-|X)i)ulation  is  likely  to  Ixfonie  even  more  and  more  serious  in 
th«“  future.  (F.  K.  Fleagle:  Sx  ial  Problems  in  Porto  Rico,  1917.) 

X’isitors  h.ive  <iften  observed  that  the  |x)pulation  is  distributed  with  remarkable  evenness 
over  almost  the  entire  surface  of  the  island.  Fxcept  for  San  Juan  with  70,707  inhabitants 
and  Ponce  with  41,561,  there  are  no  towns  of  over  20,(kk)  and  the  majority  of  the  jx'ople 
dwi‘11  in  the  ojx'n  country.  Only  21. S  |x*r  cent  live  in  towns  or  villages  of  more  than  2,500, 
and  73.5  |x-r  cent  live  in  rural  districts  not  a  |x»rt  of  any  village.  Nor  has  there  IxH'n  any 
appreciable  displacement  of  the  (xsiple  from  country  to  town.  Met  ween  iMw  and  1910, 
probablv'  as  an  imniedi.ite  result  of  the  .\merican  iK'cupalioii,  the  projxirtion  of  town  to 
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roiintry  dwellers  rose  from  14.0  |)er  eent  to  t  jn-r  eenl.or  5.5  jK-reeiit  t>f  the  total;  hut  in 
the  last  tleeatle  urban  centers  of  o\er  J,.S<k>  gained  only  J  jn-r  cent. 


>01111  AMKRICA 

The  Piitafttiniaii  Forests.  'The  Patagonian  htrests  exiendinj’  from  latituile  3.4®  S.  (in 
the  etxistal  tnountains  of  (.  hile)  to  latitude  .s.S®  S.  (('a|H-  Horn),  a  distance  of  some  i.,S(M) 
miles,  form  the  subject  of  a  re|K>rt  published  b\-  the  .Argentine  Ministry  of  A^ricidlurc 
(.Max.  Kothkuj>el:  l.os  Hostpies  Pata^onicos,  Uueiios  Aires,  i()i6). 

This  long  but  narrow  region  is  divided  into  three  subregions:  ii)  Humid  iraiii'  forests 
with  many  siH-cies,  (2)  humid  (rain)  forests  with  few  s|H-cies,  (.4)  pure  forests  to  the  east 
and  north  t)f  the  humid  forests. 

The  humid  forests  with  many  species  extend  from  latitude  3K’  S.  (near  X'ictori.i,  Chile)  to 
l.ititude  4H®  S.  (mouth  of  Kio  H.iker).  The  region  has  a  rainfall  of  betwi-en  Mo  and  120  inches 
.md  lies  west  of  the  axis  of  the  Andes  mostly  on  the  Chilean  side,  though,  mainU’  In-caust- 
the  lM)undary  line  between  Chile  and  .\rj;entina  d(H-s  not  coincide  with  the  watershed, 
patches  of  the  forests  exteml  into  Arj;entina.  W  hile  the  climate  of  t his  renion  \.irii-Sac- 
tordinj;  to  latitude  and  altitude,  it  is  ^jenerally  mild  with  little  or  no  snow  or  frost  on  the 
coitst  and  with  a  fairly  e<piable  tem|Krature  throughout  the  >far.  .\t  hi>;her  altitudes, 
where  the  forest  (K-curs  in  the  valleys,  the  climate  is  of  course  more  se\ere.  Nevertheless 
^  the  conditions  are  such  that  the  forest  consists  of  a  mixture  of  many  sjK-cies  with  an  under¬ 

growth  that  sunnests  subtropical  rather  than  “antarctic”  conditions,  as  is  suijnested  by  the 
designation  often  applied  to  the  tloral  region  of  the  P.itaj'onian  forests  (<  iriesb.ich).  Indeed 
one  atithor.  Warming,  classified  it  as  “subtropical,”  and  SchimiH-r  calls  it  a  “tem|M  r.ite  r.iin 
forest.”  The  principal  trees  of  the  region  are  the  evergreen  beeches  {.\otliofii)^tis)  an<l  cer¬ 
tain  conifers  (Lihotedrus,  h'itzroyti,  Podocarpus,  and  Saxe^olhea).  The  princip.il  commer¬ 
cial  timiHTsare  robU’  IXotho/iif^us  obliqmt),  ruiili  {.Xotliofugits  proiera),  (oihue  {^Xothofa^us 
Dombeyi),  cipres  (l.iboiedrus  chilensis),  tilerce  {Fitzroya  p<itagonicii),  and  others. 

The  northern  jxirt  of  the  forest  region  in  Chile  has  been  mostly  cut  over  by  the  limd>ermen 
and  for  agricultural  pur|M)ses. 

'I'he  humid  forests  with  few  sjH-cies  lie  from  south  latitude  4H  ’  to  Ca|H-  Horn.  I  his  region 
hasa  colder  climate  than  the  region  to  the  north,  with  generally  the  same  rainf.dl  conditions, 
rite  index  s|K‘ciesof  this  region  is  ^uitido  (Xothofagus  betulotdes^  mi.xeil  with  otlu-rs,  though 
the  comiKisition  of  the  forest  is  not  so  complex.  It  has  undergrowth  s|K-cies. 

The  pure  forests  extend  in  a  n.irrow  Ik'H  mostU'  on  the  .Xrgeiitina  sidi-  from  Tierra  del 
!•  uego  to  the  northern  jiart  ol  the  territory  of  Neucpien,  a  distance  of  I,I(K)  miles.  1  lere  the 
charait eristic  sjK-cies  are  leugiie  {Xothofagus  pumilai  and  hire  (Xothofagus  antarctua), 
usually  iKCurring  in  almost  pure  stands.  In  Chile  the  region  continues  north  of  the  humid 
region  in  the  high  xalleys  of  the  .\ndes,  to  .4S°  S.  latitude  and  in  the  coastal  mount. lin-.  to 
.43°  S.  latitude.  Besides  hire  and  league  these  forests  contain  roble.  The  pure  forests  are 
the  exjiression  of  a  drier  climate  and  grade  off  into  the  non-forest e<l  regions  of  the  last  and 
north.  In  .Argentina  at  the  south  they  are  found  from  sea  level  to  2,<mk)  feet  .dtitude  and  .it 
the  north  from  4,o«h>  to  6,o<k)  feet  altitude. 

The  subregion  of  the  Chilean  pine  (Araucaria  imbricata),  known  in  .Argentin.i  as  pino  de 
Xeuquen,  lies  in  the  .Andes  well  to  the  north,  from  ne.ir  37°  S.  l.ititude  to  about  40°  S. 
latitude,  with  a  detacheil  area  in  the  N.ihtialbuta  section  of  the  coastal  mountains  of  Chile 
In-tween  37®  and  3M®  S.  latit  ude.  There  are  two  tyjH-s  of  this;  one  pure,  1>  ing  niosth  on  the 
-Argentina  side,  and  one  mixed  with  other  six-ciis,  mostly  in  Chile.  In  .Xrgiiitina  the  alti¬ 
tudinal  range  of  the  Chilean  jiine  is  from  2,t(K)  feet  abo\e  sea  level  at  40®  S.  l.ititude  to  about 
6,<kk)  feet  at  37°S.  latitude.  Ihe  .Argentina  jKirtion  of  the  .Xraucari.in  forest  co\ers  some 
2oo,(K)o  acres,  and  is  very  inaccessible  at  the  i>resent  time. 

The  Patagonian  forest  area  of  .Argentina  (with  which  the  re|K)rt  is  primarily  concerned  1, 
covering  nearly  io,<m)o  sipiare  miles  of  intact  forest,  has  no  commerci.il  \alue  at  jiresent. 
But  the  forest  is  highly  im|H)rtant  as  a  jirytective  cover.  .As  Bailey  XXillis  (.Northern  Pat.i- 
gonia)  has  shown,  some  of  the  adjacent  semidesert  land  is  susceptible  of  irrigation  with  the 
pro|M‘r  protection  of  the  forested  watersheds.  If  properh  managed  it  would  do  this  and  In; 
able  to  furnish  contintious  crops  of  tiinlier  lor  the  inhabitants  of  the  country.  Steps  ha\c 
iH-eii  taken  by  the  .Argentine  government  for  the  protee  tion  of  the  forests,  ami  the  intro¬ 
duction  of  economicalB’  valuable  sjK-cies  of  trees  is  being  coiisidereil. 
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The  Italian-Yuf^o-Slav  Boundary  and  the  Free  State  of  Fiume.  The  treaty  of 
Rapallo  (Ra|>allo  is  a  few  niileseast  of  (ienoa)  signed  Novemfier  lo  establishes  the  l)mindar\ 
between  Italy  and  the  Serb-Croat-Slovene  King<loiii  and  creates  the  Free  State  of  Fiuiiie. 
The  text  of  the  treaty  is  published  in  II  Messaggero  for  Noveml)er  13,  i<)20. 

Italy  gains  practically  her  maximum  demands  in  the  “irredenta”  of  Julian  Venetia  see 
the  review  of  I'amaro's  “l.a  Wnetie  Julienne"  on  p.  153).  The  treaty  of  London  line  has  here 

In-en  the  base  of  further  con- 
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Fu;.  I — The  buundary  Ix-tweon  Italy  and  the  Serb-Croat-Slovene 
Kingdom  according  to  the  Treaty  of  K-ipallo. 


cessions.  This  line  it  will  be 
re*  ailed  ran  from  .Mt.  Tarxi' 
along  the  watershed  (|ulian 
All  )s)  Iretweeti  the  Isonzoand 
Nt\e  basins  to  the  |mss  of 
Idria  (leaving  the  fani*»U' 
mercury  mines  in  Italian  ter¬ 
ritory),  thence  across  th* 
forealpine  and  karst  c*)tin- 
tr>'  towards  the  SchneelK-rg 
(Mt.  Nevoso)  "in  such  a  wa\ 
as  not  to  include  the  basin  of 
the  Save  and  its  tributaries 
in  Italian  territory,”  thence 
to  the  head  of  the  (Juarnero 
west  of  Fiume.  The  acc«)m- 
paiiying  map  shows  the  *le\  i- 
ations  from  this  line.  ItaK 
accjuires  the  town  of  Tar\  i' 
(a  strategic  |X)int  commaufl- 
ing  routes  northeast  to  the 
l)ra\e,  west  over  the  Saifnit/ 
(('amiyirosso)  pass  to  the 
Taglianiento  and  south  over 
the  I’redil  pass  to  the  Isonzo. 
Fast  and  south  of  Idria  Ital\ 
gains  a  considerable  territor* 
including  the  town  *)f  .\dels- 
l>erg  whereby  the  frontier  i* 
pushed  well  tow  ards  Laibach . 
From  the  eastern  slopes  of 
t  he  Schneel>erg  the  line  swing- 
south  west  war*ls  to  nu'et  the 
northern  boundary  of  the 
Free  State  of  Fiume  a  short 
distance  southwest  of  Castua. 
Of  Istrian  territory  Italy  also 
actjuires  the  islands  of  Cherzo 
and  Lussin  and  the  small 
islands  and  rot  ks  included  in 
their  judicial  districts. 

Italian  sovereignty  in  Dal¬ 
matia  is  limited  to  a  territory 
altout  Zara  including  the  city 


and  the  fisi  al  commune,  the  adjoining  fiscal  communes  of  Borgo  FLrizzo,  Cerno,  Bo*  cagnazzo 
and  a  |>art  of  Dido.  S|H‘cial  arrangements  will  1k‘  made  to  provide  for  rt'cipnx'al  relations  Ih‘- 
tween  this  territory  and  the  rest  of  the  territory  formerly  lielonging  to  the  “commune,  dis¬ 
trict  and  province."  This  will  include  equal  division  of  the  provincial  and  communal  prop¬ 
erty  and  archives. 

The  islands  of  Lagosta  and  I’elagosa  with  the  adjacent  islets  go  to  Italy.  All  the  other 
Dalmatian  islands  are  recognized  as  forming  |iart  of  the  Serb-Croat-Slovene  Kingdom. 

Lhe  State  of  Fiume  is  recognize*!  as  independent.  It  comprises  the  "corpus  sei)aratum" 
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(li-limilfd  by  the  boundaries  of  the  eity  and  ilistrict  of  Kiuine  and  a  ^trip  of  former  Istrian 
territory  along  the  ( iulf  of  I'iutne.  This  strip  which  averages  a  kilometer  and  a  half  in  width 
provides  an  unbroken  route  from  the  free  city  to  contiguous  Italian  territory,  one  of 
the  prime  conditions  of  the  Italian  diplomatic  program  ever  since  the  suntmer  of  lyip. 

Natural  Political  Divisions  of  the  Scandinavian  Countries.  The  general  tendenc\ 
to  reconstruction,  resulting  from  the  war,  has  found  an  expression  in  many  of  the  European 
countries  in  the  desire  for  internal  jHtlitical  and  econotnic  readjustment.  In  the  Cieogrnphiial 
Rniev:,  \’ol.  7,  ipiy,  pp.  1 14-1  iS,  various  pro|K)sals  for  changing  existing  administrative  sub¬ 
divisions,  notably  those  of  England,  France,  and  (‘lermanN’,  were  discusst'd.  In  line  with 
this  general  tendency  is  Professor 
''ten  de  (ieer's  suggestion,  devel- 
o|K<l  in  an  article  in  Ymrr,  which 
contemplates  the  redistribution  of 
the  subdivisions  of  Fenno-Scandia 
.ind  Deiitnark  in  general  and  of 
>\\eden  in  detail. 

The  j)ro|K)sed  jilan  reduces  to 
eight  the  present  twenty-five  pro- 
\inces  of  Sweden.  The  projMtsi-d 
provinces  are  founde<l  u|)on  geo- 
tnorphological,  hydrographic,  and 
climatic  bases  with  due  regard  for 
biogeographic  and  anthrojKtgeo- 
grajthic  factors,  a  consideration  of 
tln'ir  historical  development  atid 
t  he  groupings  of  [lopulatioti.  The\' 
are  units  of  pnMluction,  trans|>or- 
tation,  and  cotnmerce;  and  as  a 
rule  they  have  about  equal  |K)pu- 
lation.  That  the  boundaries  of 
these  provinces  cannot  conform  to 
all  factors  isevident,  but  the  trans¬ 
gressions  of  any  one  tletertnining 
factor  U|)on  another  are  remarka- 
bl\  fewand  relatively  insignificant. 

By  Professor  de  Cieer’s  pro|)Osed 
division,  Ofvernorrland  and  Ne- 
dernorrland  comprise-  the  northern 
and  stJUthern  halves  of  the  north-  I— I'roposed  political  divisions  of  the  Scandinavian 

ern  third  of  Sweden;  Bergslagen  countries.  Reprotluced  from  the  article  abstracted  in  the  text, 
and  Malarelaiulet,  the  western 

and  eastern  halves  of  central  Sweden;  N'astkustlandet,  Ostkustlandet,  and  Skane,  comprise 
the  southern  jKtrtion;  and  (iottland  Itecomes  a  distinct  island  province  despite  the  rather 
close  relation  tt)  the  neighboring  mainland. 

The  five  southern  provinces  are  fundamentally  bast-d  ufton  distinct  geomorphological 
characteristics.  The  three  northern  provinces  are  comprised  within  the  sharply  defined 
physiographic  unit,  Norrland,  which  is  gt-omorphologically  and  biogeographically  a  distinct 
area.  The  southern  Intuntlary  of  N'orrland  is  the  northern  limit  of  the  oak,  fruit  trees,  and 
pure  agriculture:  it  is  the  sotithern  litnit  of  heavy  snow,  arctic  winter,  and  lumbering.  1  )e- 
limitation  of  the  provinces  is  largely  determined  by  the  watersheds. 

The  proxinces  thus  defined  are  readily  ailaptable  to  the  needs  of  administratixe 
control.  In  this  connection  De  (ieer  discusses  them  in  relation  to  judicial,  ecclesiastii  , 
and  military  goxernment,  and  argues  for  the  relatixely  slight  changes  xvhich  his  pro- 
jtosed  systetn  xxould  necessitate.  Though  these  changes  xvould  In-nefit  bftth  the  judiciarx 
and  the  church  somewhat,  it  is  the  military  strength  of  the  nation  xvhich  xxould  iH-t 
be  serx'cti  and  promotetl,  particularly  if  the  man  jxtxxer  of  each  nexv  province  1h*  <Iu1x- 
considered.  The  final  argument  for  the  proixjsed  subdixisions  is  based  tiiton  economic- 
factors.  The  postal  serxice,  the  railway  systems,  and  movements  of  trade  accord  xvell 
with  the  new  system. 
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I  he  i)<»>il)iliti«>  lor  t In- «  sial)Iishiiunt  of  hk»-  rational  proMiiccs  in  thr  nt  iuhlKirinn  Siainii- 
n.u  ian  <  (»unirii  s  an-  bricth  (li>s<  ii>s*‘<l.  In  Norway  suili  a  MilKlivis-ion  is  rt  adiK  estalilisht  il 
and  casilv  jnstifiol.  Norway  is  snlKli\ idi-d  into  tin-  six  proxincfs;  Nordl.iinlft,  Triindi- 
lani'ii,  X'astlandft,  and  the  three  districts  Oplatnlet,  Kristianialandet,  and  S»rlan<let — ol 
t  Ntlandet.  <  »f  these  the  thr*H'  first  named  front  n|)on  th«*  Atlantic  and  are  iletinite  natural 
ili\  ision-,.  'I'he\  \ar\  con-.ideralily  in  iMipnIation  but  \et  not  so  much  so  th.it  si-rioiis  objei 
tion  m.i\  be  r.ii^-d  on  this  ground.  The  thr»‘i-  ilistricts  of  Ostlamlet  .ire  a  n.itur.il  ^emor- 
pholo^’ic.il  unit,  but  Ik-c.ius«-  if  united  they  contain  o\er  h.ilf  the  |Mipul.ition  of  Norway,  their 
retention  .is  sulMlix  isions  is  considered  desirable. 

rhes«'  siilMliv  isions  of  Norw.iX'  .tcconl  \ery  well  with  those  projiosed  for  Sweden:  Nord 
l.imlet  <  <>rres(»on<|s  to  ( >f\ernorrland  n.itiir.illy  and  cultunilU  ;  the  southern  ixmnd.iry  ol 
one  is  .1  coniinii.ition  of  l!ie  southern  Ixmnd.irN'  of  the  other.  I'he  two  provinces  .ire  con¬ 
nected  b\  r.iilw.n  Irom  l.iile.'i  to  N.irvik.  Simil.irU,  rrondel.inan  corres(x)nds  to  Neder- 
norrl.ind.  'I'liese  di\ isions  are  lonnected  b\  railw.n  from  Sumlsv.ill,  in  .Nedernorrlaml,  to 
Irondjluin.  <>|il.indet  in  .Norw.ix  corres|)onds  to  Her^;sl.i^;en  in  Swa-deii.  I'hese  lW(i 
pnixim  es  l.ick  se.ico.ist,  the  onl\  pro\  inc*-s  in  Sc.indina\ i.i  which  do  not  front  salt  water. 
1  iirlher  corres|M)ndence  Ix'lween  the  sulxlivisioiis  of  the  two  countries  ma\  be  found  in 
Krist i.ini.d.indet  and  Sorlamh't  to  X’aslkusll.indet,  and  in  X’astlandet  to  (>stkusilandei . 


16  to  '  2.^ 


Ku*.  I  -  Kt'OKraphic  r«*Rinns  of  Swf<!«*ri. 

RfpnHiucfcJ  frtmi  tiu*  ariicU*  a^strai trij  in  tin*  text. 


These  southern  prox  inces  are  connecteil  b\ 
r.iilw.iy  and  are  industrially  analogous. 

T  inland  is  divided  into  Nordtinland,  simi- 
l.ir  to  the  northern  jirox  inces  ol  Norway  .ind 
Swa-den;  S\ (Ihnlaml,  roiijihly  accordant  with 
the  southern  prox  incesof  th*'  ]H-ninsula;  and 
an  inland  proxince,  Sjol.indet,  tin-  ^;reai  Like 
ilisirict  of  I'inland,  which  may  Ik-  compared 
xxiih  the  laki-  distrii  t  of  Sxvedeii,  though  the 
Litter  is  not  defined  as  a  proxinee. 

Penmark  must  Im-  sulMlixided  on  the  basis 
of  f.iclors  jpiite  iliffereiit  from  thosi-  consid¬ 
ered  in  the  rest  of  S'andin.ix  i.i  Two  princi- 
|i.il  dix  isions  at  once  sunnest  thenisi-lxes 
the  ]K'ninsuLi  Jylland  ijutLind)  and  the 
isLinds.  Jylland  may  teniatixely  1k-  divided 
into  three  natural  dix  isions,  \  iist-Jx  llainl, 
Nord- 1 X  Hand,  ami  <  )st-  |x  ll.ind  (list inn uished 
bx  dilferent  soils  and  dilTerent  culture  ami 
com|urinn  faxorably  as  regards  iKipulaiion; 
but  such  a  subdix  ision  l)e  (  a-er  cousidi-rs 
mereix  exiH-rimental.  The  isl.imls  m.ix  again 
Ih-  ilixided  into  distinct  groups  -  the  T'.x  n 
group,  the  Sjai-ll.ind  group,  ami  Bornholm. 

\\ .  Ki.xii.k  Kkhlxw 

The  (ieof^raphical  Subdivision  of 
.Sweden:  A  Study  in  Irban  (ieof^raphy. 
TheproiMisi-d  subdix  isionof  theSi  andinax  i.in 
countri»-s  absir.icted  .dxixe  from  Viiifr  h.is 
jiroxoki-d  further  disi  ussion.  In  the  succeed¬ 
ing  numlK-r  of  I'mcrtNo.  4,  ipi^'  Pr.  Ilelge 
Nelson  r.iisi-s  the  argument  that  Pe  I  ieer’s 
stand|Miint  is  in  reality  administratixe  rather 
than  geographic  and  that  his  subdivisions 
are  essi-ntiallx  historical-administrative  in 
character.  Pr.  Nelson’s  oxvn  pro|M>sal  is  ol 
.1  more  radical  nature.  His  thesis  is  ex- 
IMiiimled  at  greater  length  in  the  reieiii 
Feslskrijl  x  olumeof  l.umi  I’nix  ersity  (Lunds 
I  niversiUts  iirsskrijt,  'S.V.  .\vd.  1,  \  ol.  14. 
n>ib»  in  the  article  “fieografiska  studier 
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o\ «  r  <lf  s-\ i  iisk.i  stadt  rnas  ih  h  !.ta<lslika  orti  rnas  lanv,”  ot  w  hirh  a  us«.  till  sumiuarv  .uul  ri  \  i»'\v 
i>  ni''  n  l>y  John  Fro<iin  in  (icoi’riinskii  Atnialtr,  X'olunu-  i,  iip.  4(H)-404. 

I'he  prinian'  idea  hack  of  the  new  subdixision  is  “to<letine  the  relationship  between  man’s 
•  ultiire  and  his  environnn-nt  and  to  express  man's  reaction  to  his  habitat  ami  his  intluence 
u|>on  his  habitat.  I'he  basis  for  such  subdivision  is  to  Iw  sou^tht  not  in  the  seixirate  natural 
elements,  tt»|K>graj)hy,  hxdronraphy,  vegetation,  etc.,  nor  in  an  attem|)ted  n-concili.ition  of 
them  but  in  s*)me  com|K>site  culture  factor.  I'he  facts  of  human  st'ttlement  afford  this  cri¬ 
terion,  more  particularly  the  concentrated  uroupinn— towns  and  town-like  aKulomerations. 
.\s  letferson  siiys,  "The  ^troupinn  of  these  human  fcM'i  would  sketch  for  us  the  actual  rco- 
Rraphic  provinces  of  the  earth,  not  physioRraphic,  not  rcoIorIc,  not  c'im.itic,  nor  yet  poli¬ 
tical,  but  RetxRraphic  as  showinR  man  f)n  the  actital  earth  in  the  play  of  \ .tried  forces.’’  In 
>uch  a  view  f)f  courst  the  urban  unit  is  considered  in  rel.ition  to  the  surroumliriR  country. 

It  is  rcRarded  as  “an  orRanism  which  h.is  Rrown  out  of  the  l.mdsca|)e  to  which  it  beloiiRS  as  a 
natural  exjHjnent  thereof.”  Furthermore  the  ch.iracter  of  the  tttwn  is  “an  expression  of  dif¬ 
ferent  factors  which  have  Iteen  .it  work  tluriiiR  the  different  staRcs  of  development.” 

From  this  stanrlpoint  the  author  arrives  at  the  subdivision  of  Sweden  into  the  followinR 
ReoRra[)hical  reRions: 

I.  The  Mountain  ReRion:  ft.s.txK)  stpiare  kilometers  with  28,000  inhabitants  (0.4  jter 
s<j.  km.).  I'he  siiiRle  urban  center  ttwes  its  existence  to  purely  local  circumstances. 

II.  I'he  North  Swedish  WtMMlland:  t.^H.tKto  s<).  km.  with  2oo,(kx}  inhabitants  (2  per  sq. 

km.)  of  whom  4  jnr  cent  live  in  urban  communities. 

III.  The  North  Swedish  Silurian  KcRion:  stj.  km.  with  Xo.oott  inhabitants  (5.8  j)er 

M|.  km.)  of  whom  17  [ht  cent  are  urb.in.  The  towns  are  commercial  centers.  The 
'iRnificance  of  the  calcareous  element  of  the  soils  of  the  siluri.in  rocks  has  freiptently 
Iwen  |K)inted  out  (see  K.ilHtt:  l.a  distribution  de  la  |M>pulation  en  Sm'sie  en  function 
<le  la  constitution  ReoloRitpie  du  sol  Lu  Geoi^rapliu;,  Vol.  it,  Kjo.S,  pp. 

I\'.  The  North  Swedi-h  Cotistal  KeRion:  52,2(k)  s<j.  km.  with  62I.o<m)  inhabitants  (12 
jKT  s<|.  km.)  of  whtim  ii>  iwr  cent  are  urban.  There  is  a  line  of  older  towns  at  the 
head  of  river  naxiRation;  a  group  of  out|M)sts  deiH'iident  on  the  saxvmills;  a  series  of 
industrial  and  r.iilro.id  centers. 

\’.  I'he  (lastrikland  iSnith)  Dalarne  Region:  ^,700  s<j.  km.  xvith  24o,o«k)  inhabitants 
■  (2M  (H-r  s<|.  km.)  of  xxhom  40  per  cent  are  urb.in.  The  toxxns  are  miniiiR  .ind  manii- 

f.icturinR  centers. 

\'I.  HerRslagen:  s,loo  sq.  km.  xxith  inh.ibit.ints  <  t  s  (ht  sip  km.)  of  whom  24  iwr 

cent  are  urb.in. 

\II.  The  (.'eniral  Sxvedish  IMain  and  I'ault  Region:  (>5,  iim>  >q.  km.  with  2, 5ot),<M)o  inhabit¬ 
ants  (49  jxr  sq.  km.)  of  xxhom  47  jH-r  cent  are  urban.  In  subproxince  i,  the  .M.ilar 
country,  the  ratio  of  urban  (55  in  rcent)  to  rural  jHipulation  rist's  highest.  I'he  toxxns 
of  the  eastern  cixist  are  typicallx  medieval  tr.uling  (enters  at  the  he.ids  of  the  bays. 

( )n  the  west  they  are  often  fishing  centers, xvhile  the  I.irge  I.ikes  have  fixeil  the  [wisitions 
of  many  toxxns  in  this  region. 

\  III.  The  South  Sxvedish  I’plands;  45,Nk)  sq.  km.  xvith  i,o(x),o<k)  inh.ibit.ints  (24  (x-r  sq. 
km.)  of  whom  22  iht  cent  are  urb.in.  There  are  coast  towns  on  good  h.irbors,  but  no 
less  than  44  of  the  45  urban  communities  are  in  the  interior.  .Manx  h.ix'e  come  into 
existence  during  recent  years  at  jHiints  xvhere  the  railro.ids  intersect  old  traffic  lines 
IX.  The  Sani.in  Horst  and  Plains  Region:  ().4ix)  sep  km.  xvith  674,(X)o  inhabitants 
72  |Hr  s<p  km.i.  Of  the  (Mipul.ition  of  the  Horst  onlx  4.4  |Hr  tent  is  urban.  In  the 
southxvestern  jilain  the  innentage  rises  to  4(k  on  the  Kristi.inst.id  plain  to  40. 

X.  The  great  R.iltic  Islanils,  (iottl.ind  and  Oland.  Fi.ich  possessi-s  one  toxvn. 

ASIA 

Climatic  Zones  of  Japan  and  Formosa.  .\  zonal  cl.i^sific.ition  of  the  clim.iteof  Ja().in 
and  Formosa  is  gixen  bx  .Miss  F.  .\1.  Zanders  in  the  July,  iq2o,  numlier  of  the  Monthly 
Weather  Rnieu'.  In  Jaisin  pro|K-r  three  m.ijor  climatic  zones  are  recognized  based  utxon  the 
isotherms  for  Januarx' — northern  (north  of  the  42*  F.  line),  central  (Iwtween  42”  and 
40®  F. »,  southern  (south  of  40®  F. ).  The  first  t xvo  zones  are  stisceptible  of  dix  ision  each  into 
txvo  tx  jies. 

In  the  northern  zone  the  Nemuro  tX  |H-  includes  the  greater  part  of  the  island  of  Hokk.iido. 
It  exhibits  an  extreme  temjx-rature  anom.ily.  The  axerage  xx inter  temjH-rature  is  every- 
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wlicri'  Im-Ihw  ’o'*  1  t lie miiiiiiht  ifiii|KT.it un-  rani^cs  In'twccn  fio°  .mil  70®  I'.  'I'lu-  .inoiiialv 
inort'  in.irkol  tlian  in  thccaM-ol  New fotinillan<l  with  which  ilokkaiilo  is  coiiinionly  coin- 
p.ircil  a'  n>;artK  i  liin.ilc.  I  hc  rainfall  is  s«  ant>  ,  less  than  2<»  inches,  ainl  is  in.irked  by  a 
S»'|)temlKT  niaviniutn  (see  ^raph  of  Aliashiri,  l  ij;.  p,  j>.  271.  Stuthwanis  tetn|HTat tires  Ih-- 
coine  les^  extreme  anil  rainfall  inereasi  s.  'I  he  I  lakiMlate  t \  |m-  inchiiie-  In  siiles  southern  ami 
we-tern  I  lokkaiilo  a  p.irt  of  t  he  main  islaml  (see  Kr>t|4<  <  ’'<1.  |>-  2~  1.  I'he  c»-nt  ral  /one  i«. 

siiliiliv iileil  into  ea'-terti  .mil  western  t\|M-s  primarily  on  a  Ixisis  of  se.isonal  ilist riliiit ion  of 
r.iinl.ill  Ihe  e.ist  h.i-.  .1  r.iitn  M-ason  in  siimtiier,  the  west  in  winter.  The  west  is  further 
eh.ir.ti  teri/eil  l)\  t;re.iter  eloiuliness  .niil  freipiencx'  of  fo^.  As  f.ir  .is  tin-  agriculturist  is 


I'll..  1 

conieiiieil,  the  southern  p.irt  of  tin-  ceiitr.il  /one  is  ilist  in^uislu-il  .is  .1  two-crop  region 
till-  iti  Slimmer  .itul  whe.it  in  wititer.  I'he  southern  /one  is  semitropical,  ami  three  crops  a 
\ear  c.in  lie  r.iisi-il.  The  wititer  tetii|K'r.it  lire  is  low  for  the  l.ititiiile,  hut  the  summers  with 
hi^h  teni|K'r.it  tires  anil  i;re.it  huniiility  are  enerxatin.;. 

I'ormosa  on  the  northerti  tro|)ic  h.is  a  txpic.il  two-si-.ison  iiioiisiKin  climate.  The  winter 
moiisiKin  liritiKS  he.i\\  r.iinf.ill  to  the  north  .mil  east  of  the  isl.iml.  Kashoryo  on  an  eastern 
hillsiile  h.is  the  reput.it ion  of  iK-iti^  one  of  the  wettest  iil.ices  ■  2M>  inches  a  \e.ir)  in  the  I'.ir 
li.ist.  The  southwest  monsoon  hritii;s  lijjhter  r.iiiis,  'mt  the  txphoons  wliii  h  prexail  ilurim; 
the  summer  are  ri's|ionsihle  for  .ihnornial  r.iinf.ills, 

illsT(^K^  ()l  (.not.KAI’IIV  AM)  i;XIM.(  )K.\TI(  ).\ 

The  Kiirlhest  INiints  readied  by  Bartholomeii  Dias.  'I'he  iileiitihcation  of  pl.ices 
xisiteil  hv  earl\  n.ixinators  has  alw.iys  raised  dilticiilties.  We  arc  familiar  in  .\tiierica  with 
ilisi  iissions  alMuit  the  pl.ice  where  I.eif  I'iriksen  built  his  lioiisi'  in  X'itil.ind  or  as  to  whether 
('olimibus’  first  l.imlfall  was  W  at  ling  or  Catortireat  l  urk  or  some  other  island.  Of  a 
siniil.  ly  controveisi.d  n.iture  is  the  problem  of  the  farthest  jsiints  reached  by  Hartholomeu 
1  ti.is  on  the  f.inious  xox.iee  of  t4K7-  IJHM  during  which  he  disi  overed  the  C.iih-  of  ( ioiKi  I  loin- 
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.itnl  which  Canon  11.  H.  I'onl  has  !h-i  forth  some  new  theories  in  a  p.iper  reientl\-  reail 

Ix-lore  the  Smth  African  Asscni.it ion  for  the  A<l\ancement  of  Si  ieiu'e  (South  A/riiuu  Journ. 
of  Sri.,  March,  i<)Jo,  pp.  34S-.V>4)- 

The  coniinonl\'  accei»te«l  narrati\  e  of  l)ias’  voyaj;e  is  fouml  in  De  Ifarros'  "Aiia,"  an  elab¬ 
orate  an<l  pretentious,  thoii)'h  not  entirely  relialile,  work  written  some  sixty  ye.irs  later. 

1  rom  a  iletaileil  stuilx  of  more  nearly  contemjHir.irx'  sources  p,irticularly  certain  old  maps 
.ind  the  roteiro,  or  diary,  kept  during  the  ex|K'dition  of  Wtsco  d.i  Ciama— as  well  as  from  an 
extended  jHTsonal  examin.ition  of  the  ground,  Canon  I'ord  h.is  come  to  the  conclusion, 
.imon^  other  thinns,  that  I  )e  Ikirros  was  mistaken  in  s.iyinj'  that  the  last  ptuir,io,  or  stone 
monumi'nt ,  set  uj)  l>y  I  )i.is,  w.ts  on  t  he  isl.ind  of  Santa  Cru/  in  Al>;o.i  Ifay,  alt hou>;h  the  navi- 
U.itor  max  well  haxe  built  a  wtxMlen  cross  at  this  point,  lie  iK'liexes  that  the  padriio  in 
ipiesi  ion,  w  hich  was  dedic.ited  to  S.m  <  irenorio,  w.is  prob.ibly  erected  at  Kw.iiilxK-k,  or  I'alse 
Nlet,on  the  mainland  to  the  e.ist.  Of  ^re.iter  ^ener.il  interest,  howexer,  is  the  determination 
of  the  exact  jxiint  at  xvhich  Di.is,  oxercome  by  the  objections  of  his  officers  and  forced  to 
abandon  his  ambitious  project  of  pushing  on  to  the  Indies,  finally  put  about  and  headed  for 
home.  C.uion  I'ord  rejects  the  lon^>  accepted  identific.it ion  of  the  small  river  xvhich  m.irked 
this  |x>int,  and  which  w.is  n.imed  by  Di.is  “Rio  do  Inf.inte,"  xvith  the  <  ireat  I’ish  Rix-er  and 
f.ixors  inste.id  the  Keiskani.i  some  twenty  miles  farther  east.  The  latter  is  at  a  distance 
which  accords  far  better  with  the  figure  i;ixen  in  the  roteiro  for  the  stretch  between  the  padruo 
.111(1  the  Rio  do  Inf.inte  th.m  d«H-s  the  shortiT  distance  between  the  sup[)osed  position  of  the 
padriio  and  the  fire.it  l-'ish. 

In  connection  with  the  d.ite  of  1  )i.is’  voyaj;e,  R.iveiistein  in  an  article  in  the  (ieof’raphiral 
Journal  for  |(><m)  showed  th.it  1  )e  Harms  xv.is  xvron^  when  he  placed  it  in  14.S()  i4,S7  instead 
of  t4S7-i4hH.  .\s  the  n. lines  ^>ixen  to  pl.ices  alon^;  the  coast  were  in  many  inst.inces  taken 
from  the  church  caletid.ir  and  In-stowed  on  the  d.iys  durini;  xvhich  the  various  localities 
were  passed,  it  is  {Kissible  for  us  to  j;ain  some  ide.i  of  the  chronology  of  the  xoy.ii'e  from 
the  ni.ips  draw  n  to  illustrate  it ;  .ind,  indeed,  ('.mon  I'ord  sii^nests  th.it  “the  names  ^ixeii  by 
Di.is  an-  xvell  worthx'  of  .i  more  extended  studx-.’' 
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The  Recordinji  of  Nighttime  DIoiidiness.  Professor  R.  DeC.  Ward’s  recent  disi  ussion 
of  “Cloudiness  in  the  United  States”  (deofir.  Rev.,  \’ol.  <>,  ip2o,  p[>.  .t47  .4.Sb),  con¬ 
cerns  d.iytime  observations  of  sky  cover  and  duration  of  sunshine  but  not  ni^jlittime 
cloud  conditions;  for  pr.ictically  no  records  of  nighttime  cloudiness  are  ax-.iilable.  Ilye 
obserxat ions  of  cloudiness  are  made  hourly  at  the  centr.il  office  of  the  U.  S.  Ue.ither 
Mureau  by  xvatchmen,  and  irre^pilarly  at  other  Weather  Hureaii  stations.  Some  .istronomic.il 
obserxat ories  also  keep  records  of  ni^ht  cloudiness.  The  only  automatic  records  of  ni^ht 
( loudiness  made  in  the  United  St.ites  are  t.iken  at  Hlue  Hill  ( fbserxatory  (llarv.ird  Unixer- 
sity)  and  at  the  University  of  ('hic.i^jo  st.it ion  of  tin-  U.  S.  We.it her  Hure.iu.  The  instru¬ 
ments  used  are  modified  Pickerinj;  Pole-St.ir  i photov-raphic)  recorders.  The  ap|>.iratus  .it 
Chica4;o  was  only  recently  inst.illed  («les<-rilH-d  in  Monthly  Weather  Rev.,  .M.ir.,  i()t>j,  \'ol. 
47.  PP-  ■,s4~USP).  A  similar  ni^lit  cloudiness  recorder  h.is  ri-cently  been  brought  into  use 
.it  the  RoyaH  fbservatory.  C.reenwich  (described  .md  discussed  in  (Juart.  Journ.  Royal 
Meteorol.  Soc.,  July,  iy2o,  \’ol.  4(1,  i<>2o,  pp.  24,4  244).  In  xiexv  of  the  bl.inketini>  effect  of 
clouds  on  ncK't  urn.il  cixilin^,  ni^ht  cloudiness  is  wort  hx'  of  close  obsc-rx  .it  ion,  esjx-ci.illy  where 
there  are  fruits  or  other  crops  subject  to  frost  datii.iKe. 

(  H  XHI  Ks  h  .  HkOtlKs 
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GEOGRAPHICAL  REVIEWS 


I  HE  Development  of  Aroentina 

I’lEkkE  Dim>-.  I. a  repuhlique  Arjientine:  I.a  mise  en  valour  du  pays,  jgq  pp., 
map>,  l>il>lio^;r.  Artnand  Colin,  Paris,  1920.  14  fr.  Q  x  .sJ-j  inrhos. 

■N  liolarK'  n«<)>;raphical  works  on  South  .\merira  aro  few,  and  the  ap|¥‘arani'e  of  a  volume 
on  the  .Xr^entine  li\  the  author  of  “hrazil”  in  the  Smth  Xmeric.in  S<-ries  will  t)e  welcome<l  li> 
serimis  students  of  ^eo^jr.iphy  the  world  o\er. 

The  xoliiine  is  not  a  sxstematie  renional  RiHiRraphy.  In  his  intrfHliu'tion  the  author  point' 
out  that  su<  h  a  treatment,  while  it  is  the  most  satisfactory  for  the  long-settled  countries  01 
1  urojx-,  is  not  netess;iril\  the  U  st  for  the  .Xrgentir.e,  where  one  of  the  salient  elements  in  the 
geograpln  is  still  the  lonstant  shifting  of  the  fxipulation  and  the  transitorx'  nature  in  an\ 
one  region  of  a  special  t\|x-  of  exploitation.  If  geographers  will  accept  this  and  study  the 
work  from  the  \iewpr)int  of  the  author  the>'  will  find  it  fit  to  take  its  place  besiile  the  he't 
regional  studies  of  Fluro[x\  The  h<K>k  has  as  its  subtitle  “I.a  mise  en  valeur  du  iwys,”  and  it 
partakes  in  |»art  of  the  nature  of  an  examination  of  the  economic  life  of  the  country  and  is 
at  the  s;«me  time  an  explanatorx  history  of  colonization  in  the  .Argentine.  Hut,  inasmuch  as 
the  a  lit  hor  is  a  geograjiher,  t  h«-re  is  si'arcely  a  page  of  the  work  which  d<H‘s  not  s<‘t  forth  s<ime 
leading  feat  ure  of  the  \  ar\  ing  plnsicalenvironimmts  whii'h  lead  to  such  a  variet  y  of  economic 
condit  ions. 

The  author’s  hcnik  on  Hrazil  was  written  for  the  general  and  non-tei'hnical  reader,  ami  \et 
it  cont.iins  a  most  xaluable  sketch  of  the  geography  of  that  country.  The  present  work  is 
evidently  intended  for  a  different  jiublic.  It  presumes  a  considerable  knowledge  of  the 
priK-ess*-'  and  conditions  underlying  the  phxsical  geographx  .  .\  brief  explanatory  statement 
of  the  physical  geograpln  .is  an  intriMiuction  might  howi-ver  have  Inx-n  added  with  advan¬ 
tage. 

The  wtirk  In-gins  with  a  short  ch.ipter  on  the  natural  regions  and  sets  forth  the  leading 
fe.it  tin  s  of  the  landsca|K-  in  ea<  h.  Fhe  close  relationship'lx  t  ween  the  details  of  surface  reliel 
and  soil  on  the  one  hand  and  climate  on  the  other  are  well  brought  out.  In  this  chapter  we 
are  intriMliiced  to  the  human  res|K)nses  to  these  environtnents  throughout  the  history  of  the 
country. 

The  next  two  cha|iters  deal  resjiectivelv  with  “The  Oases  of  the  Northwest  and  the 
Pastoral  Life  in  the  Srublands"  .ind  “'rucuman  and  Mendoz.;i,  the  (ireat  Industrial  Ciil- 
t  ures."  In  thi-se  t  wo  as  in  subsequent  chapters  thi‘  historical  development  of  local  industries 
ami  cH'cii|i;itions  is  traced  in  considerable  detail;  and  the  accounts  of  the  actual  state  of 
industries  throughout  the  IxKik  apfH-ar  to  Ik-  so  well  informed,  Imth  as  regards  technifjue  and 
l.ilxir  conditions,  that  «-ach  might  have  Ix-en  written  bv  an  expert.  In  these  chapters  we 
learn  of  the  three  zones  of  habitation  in  the  northern  Cordilleras — the  wide  valles,  the 
narrow  quebradas,  and  the  puna.  The  account  of  water  resources  and  of  the  elalxiratc 
.ind  ancient  customs  regarding  their  utiliz.at  ion  merits  careful  study.  I'he  same  is  true  of  the 
description  of  the  great  sugar  indust rv  of  Tiicimi.in  and  the  anomalous  climatic  conditions 
which  have  made  it  [lossible,  while  the  res|K)nse  of  the  wine  industrv  of  .Mendoza  to  physical 
g«-ograi)hv  isclearlv  set  forth. 

Chapter  4  is  entitled  “  The  Kxploitat ion  of  the  Forests,  but  it  includes  other  asptvts  of 
the  geographv  of  the  two  main  forest  regions  the  ('haco  with  the  Paran.'i  v.illey  and  the 
narrow  slice  of  the  tvpicallv'  Hrazilian  forest  inclmled  in  the  territory  of  .Misiones.  The 
omission  of  thi-  southern  .Andean  forests  is  explained  by  the  statement  in  the  chapter  on 
Patagonia  that  the  chief  economic  use  of  these  is  in  the  regul.it ion  of  run-off  in  connection 
with  the  hydraulic  sihemes  of  the  future.  Since  the  lumlK-rmen  of  the  Chaco  forests  are 
largelv’  drawn  from  the  irrigation  oases  of  the  banados,  further  west,  the  author  character¬ 
istically  o|H-ns  with  a  description  of  the  life  in  these  oases,  with  the  emigration  in  May  to 
Tuciiman  for  sugar  w<»rk,  in  ( k  tolx-r  to  Cordoba  and  Santa  Fe  for  agriculture,  and  through¬ 
out  the  vear  to  the  (  haco  forest.  .Xn  interesting  contrast  is  drawn  Ix-tween  liimfK-ring,  on 
the  one  hand,  in  the  interior  of  the  Chaco  with  its  small  mobile  mills  owned  b\  men  of  small 
capital  and  incafuble  of  Ix-ing  worked  economically  very  far  from  the  railways  and,  on  the 
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nilnT  hand,  the  fiirt-M  oix-ration'  lu-ar  the-  I’.irana  carrifd  on  »-niir<  !\  !i\  tli«-  ^a-at  l.innic  acid 
I  omliint-'  of  lar^e  capital  and  ownini;  >;aMt  lactoric*.  The  latter  draw  their  labor 

fromthehft  hankof  the  river  and  n>e  the  (pteliracho  wiiod  almost  entireU  for  the  extraction 
of  the  tannin.  In  this  belt  the  lainl  tends  to  ^et  into  the  h.intls  ot  .i  sm.dler  number  of 
owners  each  \ear,  and  in  the  province  of  Sant.i  Fe  the  entire  forest  is  dixided  between 
two  comixinies.  I'he  author  expects  that  the  Chaco  forest  will  »  \entually  dis.ip|H-ar  and 
^ive  place  to  cattle  ranches. 

I  tf  .\lisiones  with  its  forest  life  we  have  a  brief  but  s.it i'f.tctorx  picture:  the  lumberin.; 
in  t he  .\raucaria  woo«ls;  the  mate  industrx,  with  its  s<-rflike  l.ibor,  which  max'  be  comp.ired 
to  the  rublier  ^jatherinv;  of  the  Amazons;  and  the  sm.dl  ax;ricult  ural  settlements  in  the  clear- 
in.;'. 

t’h.ipters  5  and  6,  on  I’ata^onia  and  the  l’am|xis  resin-ct ix elx',  are  perh.ips  tin-  most  satis- 
1,11  torx  p.irt  of  the  Insik  from  a  Keojjraphical  standiioint.  I'hey  .ire  much  more  systematic 
III  their  treatment  and  are  so  rich  in  content  that  thev  should  Ih'  carefullx  read  bv  all  yeoi;- 
r.iphers.  The  physical  conditions  are  never  lost  si^ht  of.  In  each  region  t hex  are  sufficiently 
well-knoxxn  to  [H-rmit  of  a  subdix  ision  into  xvhat  are  probably  the  real  human  geographical 
proxinces,  each  with  its  distinct  and  f.iirly  xx ell-established  mode  of  life.  I'lie  f*amp.is 
1  h.ipter  is  a  S|iecially  giKnl  example  of  a  study  of  this  kind. 

t  hapter  7  describes  the  m.iin  roads  and  railw.iys  in  the  Republic,  sketching  their  setting, 
their  dexelopment,  and  the  economic  b.isis  of  their  trafiic:  xvhile  t  hapter  M  deals  with  the 
w.iterw.iys  in  similar  f.ishion.  In  the  Litter  chapter  is  included  a  physical  description  of 
the  I’ar.in.i  and  Uruguay  systems  xvhich  is  lucid  .ind  thorough.  The  xvork  ((includes  xxith  a 
(  h.ijiter  on  the  population,  its  distribution  and  its  movements,  the  sites  and  ch.ir.icter  of  the 
( ities,  le.iding  up  to  a  sketch  of  the  jH-rsonality  of  Ruenos  Aires. 

As  we  max-  hojie  that  the  xx'ork  will  sjK'edily  run  into  .1  nexv  edition,  it  m:iy  lx-  useful  to 
|Miint  out  a  fault  xvhich  can  lx*  easily  remedied.  The  m.ips,  sex  en  in  number,  .ire  in-'iifticient . 
1  hex  xvere  doubtless  limited  bx-  the  cost,  but  the  jiublisher  xvoiild  be  xvell  adx  ised  to  .illow 
more  scojx*  in  this  matter.  To  take  but  txvo  instances;  the  detailed  description  ol  the 
I’.ir.in.i,  xxith  its  changing  meanders,  and  the  account  of  the  contours  in  the  p,imp.is  .ire 
wre.itlv  impaired  by  complete  Lick  of  illustration.  Hut  the  existing  map-'  xvould  be  doiiblx- 
ii-s-ful  if  placed  at  the  end  of  the  book  so  as  to  fold  out.  and  if  references  to  them  were  gixen 
in  the  ti-xt.  There  is  not  a  line  on  tlii-se  di.igranis  that  is  not  essential,  rhe  work  contains 
an  exceedingly  useful  bibliographx  xxith  criti(-.il  .innotations. 


riiK  Hkiush  WksT  lM)ti-;s  IN  Rkl.xtion  to  nil-:  .Xxii.kicxn  Rkvoli  iion 

L.  W.  I’nxiAN.  The  Development  of  the  British  West  Indies.  1700  17h.U  xix-  and 
4U.S  pp.;  map,  diagrs.,  bibliogr.,  index.  (Vale  Historical  Publications;  Studies,  IV.) 
X'ale  Unixersity  Press,  Xexv  ll.ix-en,  1917.  $2. 50.  x  <>  inches. 

.•\s  in  most  modern  xx-ars,  economic  causes  lay  b.ick  of  the  .-\merican  Kex-olulion.  tjiies- 
tions  of  trade  xvere  almost  as  ini|X)rtant  a  factor  in  bringing  alMiut  that  conllict  as  were 
|)olitical  rights  and  liberties.  The  presi-nt  volume,  in  adilition  to  treating  of  the  develop¬ 
ment  of  social  life,  the  distribution  of  land  holdings,  the  Lilxir  problems  encountered,  and 
the  financial  systems  in  vogue  in  the  West  Indies,  presents  a  carefully  detaili-d  account  of 
some  of  the  economic  conditions  xvhich  contributed  to  the  sep.iration  of  the  North  .\meri- 
can  colonies  from  (ireat  Britain.  The  xvork  is  based  chietly  uixin  manusi-ripis  found  in 
the  British  .Museum  and  the  Public  Record  Office. 

rile  exchange  of  comnuxlities  lx*txveen  North  .\merica  and  the  West  Indies  islands 
figured  prominently  among  these  economic  factors.  These  txvo  n-gions  xvere  geogr.iphii'ally 
complementary.  In  climate  and  soil,  hence  in  their  products,  they  xx'ere  sharjily  contr.isted. 
I  he  typical  productions  of  Nexv  Kngland,  such  as  grain,  lunilx*r,  fish,  and  horses,  together 
xxith  the  limited  output  of  incipient  Yankee  manuf.ictiire,  barrel  staves,  Inxips,  Isiards, 
and  shingles,  found  their  nearest  and  most  n.itural  m.irket  in  the  trojiical  colonies  th.it 
stretched  from  the  Bermudas  to  Surinam,  xvhile  the  r.ipidly  groxving  settlements  along  the 
North  .Atlantic  coast  offered  a  rea<ly  emiKirium  for  a  large  p.irt  of  the  sugar  xvhich  xvas  almost 
the  sole  priKluct  of  the  West  Indies.  But  this  trade,  based  on  geographical  dissimiLiritx 
of  the  txvo  regions,  refused  entirely  to  recognize  the  artifici.il  Isiundaries  est.iblished  by 
IHilitical  soxereignty.  Such  a  condition  xv.is  not  at  all  in  keeping  xxith  the  commercial 
jHilicies  prexailing  in  I-'.uro|x*:  hence  I'.ngland  .ind  I  r.ime,  the  mother  countries  ni.ist 
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directly  concerned,  atteinpleil  to  restrict  colonial  trade  within  the  lK>unds  <jf  their  own 
|)ossessions.  Here  geonraphical  laws  of  trade  clashed  with  those  of  (Mditical  legislation 
The  latter  were  largely  ignored,  and  illicit  conunerce  tiourished,  in  sj)ite  of  attempted 
enforcement  of  restrh  tive  measures.  None  of  the  legislation,  culminating  in  the  “.Molasses 
Act”  of  17.^.^.  all  of  which  aimed  to  prevent  trade  U-tween  Ifritish  colonies  and  foreign 
markets,  was  aide  to  di\ert  commerce  from  these  natural  channels  which  ruthlessly  cr«>ssed 
I><ditical  lioundaries. 

S<i  strong  were  these  geographical  laws  of  trade  that,  in  spite  of  all  legislation  to  the 
contrary,  commercial  relations  Utwi-en  these-  climatically  complc-mentary  regions  iK-camc 
too  deeply  entreiichc-d  to  yield  e\en  in  times  of  war.  During  the  Seven  N  ears’  War,  when 
the  two  Kuro|H-.in  jKcwers  were  in  conllict,  and  even  when  the  conllagration  extended  to  their 
resjcective  New  World  jnessessions,  the  colonies  continued  to  exchange  their  wares.  Civil 
and  naval  measures  were  alike  frtiitli-ss.  In  fact  the  Ifritish  cedonists,  though  their  royal 
governors  sought  to  clu-i  k  this  trade,  were,  as  a  |K-ople,  thorotighly  convinc  ed  that  their 
interests  la\  in  m.iintaining  direct  commercial  relations  with  their  West  Indian  clients  of 
whate\c-r  nationalitx’  they  might  !«-.  Thus  enteri d  the  wedge  which  rapidly  brought  alKcut 
a  complete  rupttire  iK-tween  the  |H-ople  of  the-  thirteen  colonies  aiicl  the  government  of  the 
mother  country. 

Sinc-e  the  one-  prcHluct  of  the  West  Indies  was  sugar  (with  its  by-jcrcMlucts  of  molasses 
and  rumi.  this  histor\  rexc-als,  tex),  how  im|M>rtant  a  rcMe  was  played  b\  a  single  commodity 
in  the-  inditical  relations  cd  the  British  Kmpire  at  that  time.  Just  as  cotton,  cojil,  iron,  and 
ixtrcdeum  ha\e,  time  and  time  again,  exc-rtc-d  a  contrcdlittg  inlluence  in  world  |Mditics,  so 
sugar,  as  an  itc-m  of  international  trade,  was  one  of  the  im|M>rtant  factors  leading  up  to  the 
seixiration  cd  the  cedonies  from  England. 


riiK  I  cii<i.si  Rhsett  kc  I  s  or  Bkiiisii  C'cji.imhia 

II.  N.  Wtiiiioki)  .\M)  k.  I).  CkAic..  Forests  of  British  Columbia.  \iii  and  pp., 
maps,  ills.,  index,  t  ommission  of  Conservation,  Canada.  Ottawa,  ic)iH.  loxliD 
inchc-s. 

The  province  of  British  Cedtimbia  comprisc-s  about  3.S5,«HiO  sejuare  miles  of  territorx  and 
contains  some  cd  the  most  magnificent  cc.niferous  forests  in  the  world.  Owing  to  difterences 
in  tojKcgraphy  and  climate,  however,  the  \c-gc-tation  \aries  greatU' — from  almost  luxuriant 
forc-st  in  the  southern  coastal  region  to  s«nii-arid  cactus  and  siigebnish  growth  on  the- 
interior  plateaus— and  there  are  approximately  2t)o,c,(;o  sejuare  miles  of  countrx  which  arc- 
incapable  of  prcxlucing  fori-sts  of  commercial  \alue. 

British  Coltimbia  has  Ix-en  described  as  a  “sea  of  motmtains,"  and  it  has  been  estitiiated 
that  the  average  elevation  of  the  land  surface  for  the  pro\  ince  is  oxer  3,,So<>  feet.  Considerc-d 
from  a  physiographic  standpoint  thre-e  great  montane-  regions  or  “belts,”  rotighU  paralleling 
the-  se-acoast,  are  to  Ik-  distingtiishe-cl;  the-  Western,  (  entral,  anel  Kastern  Belts.  Fach  of 
these-  In-lts  is  ftirther  stilKlivide-d  inter  two  err  more-  menmtain  err  plateau  systems,  anel  these-, 
in  ttirn,  inter  s|H-cilic  ranges,  grcriips,  err  plate-aus.  The  We-stern  Belt  ccentprise-s  (ti)  the  Insular 
Systc-m,  etnbracing  the-  mcruntains  eui  the  islancis  acljcrining  the  mainlanci;  and  (/>)  the  I’acifu 
System,  embracing  the  Cascade-  Mcruntains  (a  small  are-a  King  e-ast  erf  the-  I  rase-r  River) 
and  the-  Ccrast  Mcruntains  (incltiding  the  Bulkle*y  Mcruntains),  tergether  with  certain  un- 
name-d  mountains,  on  the  mainland.  The  Central  Belt  eermprise-s  (ci)  the-  inte-rierr  System, 
e-mbracing  the-  I  rase-r  and  Ne-chakcr  plateaus  and  ee-rtain  tmname-d  mcruntains  and  plateaus; 
(h)  the  Cassiar  Syste-m,  e-mbracing  the  Stikine-  and  Babine-  Mcruntains  and  certain  unnamed 
mcruntains;  and  (<•)  the-  scruthe-rn  [xrrtion  erf  the  N'ukcrn  System,  embracing  the  Yukern  Mcrun¬ 
tains  and  varicrus  unname-cl  mcruntains  and  plate-aus.  The  Kaste-rn  Belt  eomprises  (er)  the 
Rex  kies  Syste-m,  here  Ix-ing  e'crntixrse-cl  of  the  Rex'ky  Meruntains,  and  (h)  the  Cerlumbia 
System,  embracing  the  Se-lkirk,  Monashet-,  and  Carilroo  Mertintains.  In  addition  ter  these 
\aricrus  merntane-  regions  anel  systems,  there  are  distinguishe-el  four  great  intermerntane- 
\alle-xs  err  trenche-s:  («)  the  Co;istal  Trench,  lying  Ix-twe-en  the-  Insular  System  and  the 
I’acific  Syste-m:  {h)  the  Selkirk  Trench,  se-pjtrating  the  Mernashee-  frerm  the  Se-lkirk  Moun¬ 
tains:  (f)  the-  I’urcell  'French,  cutting  lengthwise-  threrugh  the-  Se-lkirk  Mountains:  and  (d) 
the-  Rcx'ky  Mertintain  'French,  se-jxirating  the  Flaste-rn  Belt  from  the  Central.  1  he-se-  various 
physiographic  feat  tires,  discus.se-el  in  serme  detail,  are  clearly  brought  out  on  an  ae'ceimpany- 
ing  maj)  (ferr  the  seriithe-rn  perrtiern  erf  the  province  cermirare  R.  .A.  Daly’s  map  ac-c-omjreinying 
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“  I  hr  NiMiunrlalurr  »»f  thr  North  Antcriran  (  ordilUra  1  ttwnn  tl  «'  47th  ami  I’arallcls 
«)l  l.atitiulr,”  (»V<'Kr.  Joiini.,  Veil.  27,  H>«X>,  p.  .St'h). 

Corrilatrd  in  a  m  inral  wa\  with  thr  omuraphir  Uatiirih  of  tlu-  tt  iinti>,  ami  imh  n.tti- 
iin|H>rtant  in  their  rrlaticn  to  the  iharactir  ami  (li^llil  iitii  n  <  1  its  ft  rests,  ati  a  series  <1 
cliinatie'  In-lts:  (</)  the-  ('e)astal  He-lt,  eetnprisinn  ti  e-  eeastal  ish.ne's  rml  n  ainlanel  r,nel 
the-  ue-ste-rn  sle)|H-s  e)f  the-  ('oast  Meeuntains;  (/<)  tl-.e-  I'r\  I'e-lt,  enil  rae  in^  ti  e-  eastern  slepes 
eif  the-  (  oast  Meruntains  and  nrerst  erf  the-  re-f^ie  n  e-lse  wl.eie-  desi^nateel  as  il  e-  (  entral  (plnsie'- 
^raphie)  He-lt;  (f)  the-  Interior  Wet  He-lt,  eente-rin^;  in  tl.e-  re^ie  n  ereeiipieel  Iry  tl.e-  Me  nashee- 
.ind  (  arilrerer  Mountains;  (</)  the-  KenkN  Mountain  I’e-lt,  e  ml  lae  inj;  |i;narily  tie-  western 
sle>|K-s  erf  the-  Ken-kie-s;  and  (e)  the-  ( ire-at  Plains  He-lt,  east  ef  tie-  K'eekies.  lie-  (  eastal 
He-lt  is  e'harae'te-rize-d  Iry  hi)>h  pre-cipitation  and  Iry  e  e  tr’parati\e-l\  niilel  te  ri' j  e  tat  ures  t  hreat^jh- 
erirt  the-  \e-ar;  e-lse-w  he-re-,  e-xee-pt  in  the-  inte-rierr  wet  I  elt  where-  tie-  |  teti|  iiatien  in  };eneral 
is  nitMle-rate-,  the-  rlinrate-  is  re-lat  i\e-I\  ilr\  w  it  h  j  re  nciim  e  d  se  ase  nal  llm  t  tialii  ns  in  te  n  j  e  ra- 
trere-.  ( )winn  rnainU  ter  difle-re  nee-s  in  latitirele-  and  altitmle-,  heiweeer,  ll  ere-  are-  t<  nsidetaMe- 
e.iriatierns  in  pre-eipitatiein  and  tenipe-ral  itre-  withitt  these-  eliniatic-  he-lts. 

'hire-  firre-sts  erf  the-  prtr\  ince-  are-  Kronp^'l  eli'isiens:  (eastal  and  Inlerier.  In 

the-  ('er,tstal  re-niern,  h\e-  dilTe-re-nt  elimatie-  types  are-  distin^irisheel,  in  the-  Interirr  alerrt 
tifle-en.  hhe-  rr.ttitre-  anel  e'orrrjKrsitiein  erf  e-ae  h  txp.e-  is  hrie-lly  elisettsse  d,  te  j;ether  with  its 
e-limatie-  anel  seril  re-l.tlieins,  are-.tl  elistrilrirtiem,  anel  variertts  e-e  e  ne  mie-  ee  nsideratie  ns.  Ntini- 
e-rotts  eerlerre-el  maps  ^r.iphie-ally  ele-pie't  the-  ne-er^raithie'  elistrihtrtie  n,  nert  e  nl\  erf  these-  \arierits 
ferre-st  ty|re-s,  lent  alser  erf  the-  trretre-  ini|rerrtant  ferre-st  tre-es,  ter  whieh  a  sejar.rle-  ehapte-r  is 

(.lerK.a,  1:.  Nle  tterr.s 


Kom.vn  Rer.xns  in  Hkitais 

TiierMAs  ('oHKiNe.TON.  Koinun  Roads  in  Hrit-ain.  .^rel  edit,  ix  anel  317  pp.;  ma|)s, 
index.  Sereioty  for  Prernroting  Christian  Knowledge,  I.ondon,  ie>iS.  le)  s.  8x5*2 
inches. 

hhis  Irerok  is  a  monument  of  elevertion  to  eletail,  assieluity  in  inve-stigatiern,  anel  a  firm 
grasp  on  all  phases  of  the  sirlrjee  t,  making  it  a  nearly  exhaustive  eliselosure.  Kvery  authentic 
serurce  erf  inferrmation  has  iK-en  elrawn  itirern — Latin  werrks  contemjMrrary  with  the  Kerman 
ex'cupation,  meelieval  autherrs,  a  cerpierus  array  of  the  topergrairhical  or  incielentally 
ele-se  riptive  werrks  of  the  merre  recent  centirries,  the  multituelinerus  wiele-ly  scattere-el  reports 
erf  leKal  investigation,  and  the  testimerny  erf  the  seril  anel  surfae'e  at  the  pre-se-nt  elay  often, 
apparently,  as  interrogateel  by  Mr.  CeMlringtern  in  jrersern. 

Its  importane-e  ter  history  and  perlitical  ge-ergraphy  neeel  nert  Ire  enlarge-el  upern.  Perhaps 
the-  Saxons  preferreel  the  open  ceruntry  after  they  hael  se-ttleel  elown,  using  the  Kerman  reraels 
chiefly  to  mark  Iremnelaries,  but  the  course-  of  invasiern  must  have  been  1  irge-ly  alTecteel  by 
these  e-asy  avenues  of  ingress,  anel  the  site-s  of  battle-fie-lels  must  have-  iK-e-n  elete-rmine-el  in 
serme  instances  by  their  river  crerssings  err  the  perints  where  they  pene-t  rate-el  err  skirtoel  rerugh 
ele-fensible  country.  Hut  even  eluring  the  pre-e'eeling  three  anel  a  half  centuries  erf  impe-rial 
rule-,  at  last  merely  nerminal,  the  merveme-nts  erf  the  legiernaries  as  well  as  e\e-ry  shifting 
erf  the  native  perpulatiern  anel  its  cermmerce,  with  much  be-siele,  must  have  re-e  errele-el  itse-lf 
in  the  trjx-ning  erf  new  rerads,  the  extensiern  or  partial  elisuse  of  olel  ones,  anel  the-ir  imrdi- 
ficatierns  in  varierus  ways. 

W  here  so  much  has  In-en  given,  it  se-t-ms  rapacierus  ter  call  for  merre;  but  a  se-rit-s  of  maps 
sherwing  these-  reraels  as  they  exist  eel  at  state-el  intereals,  sjty  at  the  e-mls  of  the-  first,  see  ernel, 
thirel,  anel  fourth  centuries,  werulel  Ire  very  welcerme  for  purperse-s  erf  e'omparisetn.  'I  he- 
cerm  lueling  chapter  partly  supplies  this  ne-e-el,  herwever,  by  its  spe-culatierns  as  ter  the-  elate  s 
anel  erreler  erf  roael-making  ferr  the  various  highways,  anel  the  general  map  apix-neled  elisplays 
the  entire  system  as  nerw  inelicateel  without  reference  to  time  of  origin  err  disuse-.  Perhaps 
ner  more  could  Ire  elone;  anel  certainly  it  is  a  great  ele-al. 

I  he  coins  found  far  in  the  outskirts  of  the  islanel  inelicate  that  the-  merre-  imperrtant  rer.iils 
were  put  through  e-arly  in  the  ix-rienl  of  excupatiern.  Serme  erf  them  eertainly  lasteel  until 
lerng  after  it,  as  available  means  of  cermmunieatiern  anel  travel.  I  he  Laws  of  Kdwarel 
the  Cernfe-ssor  recite  ferur  erf  these-  great  reraels,  Krmine-  Street,  Watling  Stre-e-t,  Icknield 
Street,  and  Fosse  Way,  as  espe-cially  uneler  the  king’s  peace,  and  relate  that  twer  erf  them 
ran  lengthwise  of  the  kingelom,  twer  across.  Three  of  these  were  re-cergnizeel  in  the  reign 
of  William  the  Cernqueror.  Krmine  was  the  great  nerrthern  roael  which  raei  frerm  Lernelon  to 
Lincoln  and  thence  ern  to  North  Hritain;  Watling  Street  ran  nerrth  west  ward  from  Dover 
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anti  ru'ighlMirin^  fx>rts  through  l.undon  and  thf  heart  of  the  country  to  Wroxeter  (L'ri- 
coniuni)  and  North  Wales;  Icknield  Stret't  ran  southwest  front  the  country  of  the  Iceni 
eastward  of  C'andtridge  to  Devon,  connecting  with  Foss**  Way  not  very  far  from  Exeter 
Fosse  Way  held  a  general  course  east  of  north  from  Exeter  through  Bath  and  Leicester  to 
Lincoln.  Watling  Street  crosses  two  of  these  other  main  roads;  Fosse  Way  crosses  two 
and  joins  two.  .\nother  great  and  ancient  way  was  Kiknild  Street,  which  ran  nearly  north 
and  south,  branching  from  Fosse  Way  opposite  (iloucester  and  approaching  Ermine  Street 
near  Leeds  at  the  great  bend  of  the  latter  road  to  avoid  the  marsh  country  on  the  east. 
'1  he  list  of  imixcrtant  roads  might  easily  be  extended.  With  their  branches,  the  general 
effect  is  to  turn  the  map  of  Britain  into  the  likeness  of  a  dislocated  checkerlM)ard.  But 
apparently  through  all  changes  sonu*  areas  of  unconquerable  wilderness  remained.  The 
greatest  of  thes«*  was  south  of  London,  mainly  occupied  by  the  .Andred  wchmI  and  crossed 
only  at  one  or  two  |>oints  in  the  whole  stretch  between  Canterbury  and  Winchester.  The 
western  part  of  the  Damnonian  |x-ninsula  and  a  large  expans**  in  Wales  are  also  blank  of 
Roman  roacis.  But  the  greater  part  of  the  island  was  excee<lingly  well  supplied  with  them, 
and  their  construction,  though  variable  in  differert  regions  and  at  ditferent  times,  was 
g**nerally  durable  and  workmanlike,  employing  materials  which  later  occupants  of  the 
land  founci  an  acUantage  in  stripping  off  freely  for  their  own  use. 

W.  11.  B.xbcch  K 


Lhe  Bn  k  Gl  ides  Versus  B.vkdkkkk 

l•'I.^l>I..^Y  Mi  iKHKAD,  edit.  England.  Ixxii  and  .S*)S  i)p.;  maps,  diagrs.,  index.  fScries: 
The  Blue  Guides.)  Macmillan  &  Co.,  l.tcL,  London;  Librairie  llachette  «.'v  Cie,  1‘aris, 
iq20.  5.5-,50-  7  X  4K  inches. 

K.\kl  B.\ki>ekek.  Great  Britain.  Written  by  J.  F.  Muirheacl.  7th  eclit.,  revised  and 
augmented.  Ixviii  ancl  624  pp.;  maps,  diagrs.,  index.  Karl  Baecleker,  Leipzig;  T. 
I'isher  I'nwin,  London;  Charles  Scribner’s  S*)ns,  New  York,  lc>io.  S,V(X).  6G  x  4)^ 
inches. 

Here  isa  |H*culiar  situation — a  man  with  a  dwided  jxnchant  for  making  a  gcxxl  guidebcwk 
has  for  many  years  taken  a  very  active  part  in  the  preparation  of  the  English  editions  of 
Baedeker’s  Handbooks  and  wrote  the  one  on  (ireat  Britain.  In  time  the  great  World  War 
develops,  and  Karl  Baecleker  is  found  to  hold  a  very  large  brief  for  the  lm|K*rial  Cieneral 
.Staff  cstH*  “Baedeker  as  an  Officer  of  .Military  Intelligence,”  Scientific  American,  N"ovemlK*r 
2.  icfiX,  p.  5.S4),  while  innocently  taking  in  marks,  franc's,  shillings,  and  dollars  for  the 
alluring  red-lxcund  l>ooks  with  their  comb-marbled  edges  ancl  the  little  prayer,  “(io,  little 
lHK)k,  <  lod  s**nd  thee  good  passage,”  etc.,  on  the  reverse  of  title  page.  What  a  jHisition  for  an 
author!  How  could  he  see  his  life  work  rendered  impossible  for  English-speaking  visitors, 
for  it  will  be  many  years  l)efore  Baedeker’s  guides  will  come  into  the  vogue  they  enjoyed 
iK'fore  1914,  if  they  ever  do. 

It  is  interesting  to  compare  the  two  guidebcxiks  and  see  whether  the  recently  produced 
work  is  an  improvement.  In  the  main  the  verdict  is  favorable. 

The  “I’ractical  Information”  is  excellent,  as  might  be  expected  from  Mr.  Muirhcad’s 
ex|M.*rience.  Lhe  constantly  changing  post-war  conditions  render  this  section  particularly 
valuable,  and  it  is  severely  up-to-date,  for  we  find  a  chapter  on  “.Aviation  in  England”  and 
routes  and  rates  for  the  air  services  to  the  Continent. 

.An  “Intrcaduction  to  the  Study  of  English  .Monuments,”  by  Brofes.sor  (».  Baldwin  Brown 
(p.  xiii),  replaces  the  “Historical  Sketch  of  .Architecture  in  England,”  by  the  late  Professor 
FMward  .A.  Freeman  in  the  Baedeker. 

Lhe  Routes  are  excellent  and  are  along  the  same  general  line  as  in  the  Baecleker,  for  there 
is  really  no  other  way  out.  The  Blue  Guide,  however,  does  not  embrace  Wales  or  North 
Britain,  which  we  used  to  call  Scotland.  This  is  of  course  a  limitation  which  will  be  sorely 
felt  by  the  tourist  who  has  but  a  few  days  for  North  Wales  or  the  Trossachs.  The  l>ook  is 
big  enough  already,  but  it  is  to  Ite  hoped  the  remainder  of  Great  Britain  will  be  provided  for 
by  a  supplementary  volume  of  small  bulk  and  issued  at  a  low  cost. 

It  must  l>e  admitted  that  the  C»erman  cartographers  have  made  maps  which  in  some  cases 
are  superior  to  those  of  the  Edinburgh  print  of  the  Blue  Guides.  The  plan  of  Hereford  is 
certainly  clearer  in  the  Blue  Guide;  but  the  territorx'  embraced  in  the  plan  is  hardly  wide 
enough  for  the  use  of  the  tourist.  The  plan  of  Oxford  again  makes  the  mistake  of  magnifying 
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tin-  center  of  the  town  while  several  inifKirtant  buildings  and  other  objects  of  interest  are 
omitted.  The  maps  of  the  \V>e  X’alley  are,  with  the  exception  of  coloring,  alm(»t  identical. 

1  he  reviewer  tabulated  ,S.S  maps  and  plans  in  the  two  IkxjIvS  and  after  weishini;  all  the 
|M)iiits  <lecided  in  favor  of  the  Blue  Guide  in  cases  and  Baedeker  in  25  cases.  There  are 
1’  plans  in  Baedeker  that  are  not  contained  in  the  Blue  (  luide:  Rochester,  llastiiijijs, 

1  on|uay,  Northampton,  Coventry,  Leicester,  I)erb\,  Carlisle,  Leeds,  Bradforil,  New- 
ca->tle,  and  Scarlnirough. 

The  verdict  is,  if  you  can  have  l)Oth  books  in  your  library,  do  so;  but,  if  you  can  have  but 
one,  take  the  Blue  (>uide.  This  will  probably  jx'rmanently  ilisplace  Baedeker  as  regards 
TTi>;land.  .\s  for  London,  there  is  also  an  excellent  ^juide  to  that  city  in  the  new  series. 

•A.  .\.  llofKlN' 

lllSlOKIC.VL  CiK(K,R.VfttV  OF  THE  1t.\1.1.\N  FkoNMEKS  ,\HOt  T  THE  .\l)klAtlC 

.\i  III. 10  T.vm.vko.  La  Venetie  Julienne  et  la  Dalmatie:  Histuire  de  la  nation  italienne 
sur  ses  frontieres  urientales.  \’ol.  1,  La  Venetie  Julienne,  xii  and  1033  pp., 
map,  bibliogr.;  \’ol.  2,  La  Dalmatie  (.depuis  les  origines  jusqu'a  la  Renaissance), 
xi  and  501  pp.;  map;  \'ol.  3,  1^  Dalmatie  (depuis  la  Renaissance  jusqu'a  la 
ftuerre  europwnne),  xii  and  6HH  pp. ;  bibliogr.  La  Sicieta  Nazionale  “Dante  .Alighi¬ 
eri,”  R«)me,  iqih,  u>iq.  10x6'^  inches. 

This  is  the  most  comprehensive  synthetic  treatment  of  the  subject  known  to  the  reviewer 
it  is  the  provluct  of  extensive  and  prolonged  study,  but  it  was  written  in  great  haste  under 
adverse  conditions.  The  value  of  the  contents  is  consequently  variable.  Sime  topics  are 
given  greater  space  than  their  importance  in  relation  to  the  subject  seems  to  warrant,  while 
others  are  dismissed  summarily.  .A  chapter  here  is  ba.sed  upon  important  sources  dit'hcult 
of  access,  while  a  chapter  there  contains  significant  statements  supported  only  by  secondary 
authorities,  when  the  original  sources  were  available.  The  style  is  prolix.  'These  ineijuali- 
ties  detract  somew  hat  from  the  value  of  the  large  mass  of  material  supplied  by  the  diligence 
of  the  author's  research.  .A  more  serious  defect  is  the  writer’s  prejudice,  which  has  affected 
Ixith  his  selection  of  evidem  e  and  his  interpretation  of  it.  Tamaro  practically  acknowledges 
that  the  work  is  in  part  an  attempt  to  justify  the  Italian  claims  to  territory  on  the  northern 
and  eastern  shores  of  the  .Adriatic  (.Vol.  3,  pp.  6X7,  68X).  This  impres.ses  the  reviewer  as 
the  princijxil  object  of  the  Iniok.  A’et  it  is  not  to  be  dismissed  merely  as  a  gigantic  piece  of 
jiro))aganda.  for  it  adds  much  to  our  knowledge.  To  the  reader  who  is  unfamiliar  with  the 
subject  it  offers  a  poor  avenue  for  the  first  approach,  but  the  reader  who  has  a  sufficient 
acquaintance  with  the  subject,  or  with  the  principles  of  historical  criticism,  can  separate 
the  wheat  from  the  chaff,  for  'Tamaro  cites  his  authorities  scrupulously. 

t  jtxjgraphy  (xcupies  a  considerable  place  in  this  primarily  historical  work.  Several  chap¬ 
ters  are  given  to  descrijitive  geography,  and  the  historical  narrative  is  often  woven  about 
questions  of  boundaries. 

Julian  Venetia  is  a  name  used  by  Italians  to  designate  a  district  north  and  east  of  the 
head  of  the  Adriatic.  .As  no  political  division  appears  ever  to  have  l)orne  the  title,  each 
writer  is  left  free  to  assign  to  Julian  X’enetia  such  limits  as  he  sees  fit.  Tamaro  defines  it  as 
“lx)unded  by  the  .Alps  up  to  the  Fiumara  cast  of  Fiume”  (\'ol.  i,  p.  i).  This  definition  is 
vague.  Tamaro  therefore  prtKeeds  to  a  more  detailed  consideration,  after  giving  a  brief 
description  of  the  princiixil  geographical  characteristics  of  the  region,  lie  assumes  that 
the  l>oundary  of  Julian  N’enetia  coincides  with  the  “sacred  frontiers”  which  Nature  gave  to 
Italy  on  the  northeast.  These  are  established  by  the  summits  of  the  mountains  which 
divide  the  waters  flowing  into  the  Black  Sea  from  those  flowing  into  the  .Adriatic.  'Tamaro’s 
attempt  to  locate  the  line  of  crests,  however,  leaves  one  with  the  impression  that  Nature  did 
her  work  in  a  slovenly  fashion.  From  the  Predil  pass  to  the  headwaters  of  the  Idria  the 
course  of  the  watershed  is  clear  enough,  but  south  of  Idria  the  I’iuca  and  the  I'ncia  Rivers 
follow  the  custom  of  the  Carso  and  disap|>ear  in  the  earth.  Some  geographers  maintain 
that  the  f’iuca  runs  into  the  Uncia  and  the  L'ncia  into  the  Save,  but  Tamaro  holds  that  this 
view  has  not  been  sufficiently  well  proved  by  .scientific  experiments  to  exclude  the  jxjssi- 
bility  that  these  rivers  drain  into  the  .Adriatic.  'Tamaro  rliscusses  the  views  of  several 
(  •erman  and  Italian  geographers,  making  evident  the  inability  of  Italian  scientists  to  agree 
among  themselves  as  to  the  course  of  the  sacred  frontier  in  this  region,  lie  finally  accepts 
the  hypothesis  of  I’orena  that  the  boundary  goes  southward  from  the  headwaters  of  the 
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lilria  to  Mt.  Ne\(»>o  ^S<.hiu*i4KTj>|  by  way  of  tho  Hirnbaunur  Wald  ^Selva  del  I’ero)  and 
Mts.  ^trana,  Jaxornix,  and  Toro,  dividing  the  basin  of  the  I’iuca  from  that  of  the  Uncia. 

1  lunie  he  draws  the  line  down  the  mountains  to  the  source  of  the  Fiumara  and  along  the 
left  bank  of  that  stream  to  the  sea.  lrre<lentists  of  the  sixties,  like  Honhglio,  who  recognized 
the  Arsa  as  the  |)n»iH‘r  frontier  are  <lismissed  as  ignorant  political  o[)|X)rtunists. 

I'he  historv  ol  the  northeastern  lioundary  is  scattereil  here  and  there  throughout  the 
remaimler  ol  the  first  \olunie.  'ramaro’s  thesis  seems  to  be  that  the  boundary  of  Italy 
since  Roman  times  has  generalK  extended  as  far  to  the  east,  either  in  fact  or  in  national 
const  iousness,  as  he  places  it.  He  has  accumulated  a  vast  store  of  evidence,  but  his  inter¬ 
pretation  of  it  is  not  always  to  lie  trusteil.  In  a  summary  of  the  \iews  of  those  authorities 
who  hold  that  the  Julian  .Mjis  constitute  the  natural  frontier  of  Italy  he  sjieaks  ol  “the 
historian  of  the  invasions  of  Italy,  Ibxlgkins  (sic),  wh»>  has  marked  the  frontier  jiassed  and 
\iolated  b\  them  at  the  gn-at  .\lpine  wall  which  encloses  Julian  \enetia”  (p.  3.^).  The 
only  reference  to  the  .\Ipine  wall  at  the  place  indicatinl  in  IlcMlgkin’s  work  is  a  note  which 
reads;  “Is  the  fur\  of  the  Bora  owing  to  the  abrupt  termination  here  [».  e.  l  arnocaner  Wald) 
of  the  great  .\Ipine  Wall  .  ,  ,?”  lIcMlgkin  gives  no  indication  that  he  regards  the 

.\lpine  wall  as  the  Ijoumlary  of  Italy  or  of  Julian  X’enetia.  The  conclusions  that  Tamaro 
draws  from  his  iwidence,  moreoxer,  apjx'ar  in  some  instances  to  be  unjustified.  He,  for 
example,  places  l.aibach  within  Italy  in  the  fourth  century  ip.  95).  I'he  anonymous  author 
of  Bordeau.x,  whom  he  cites,  corrolxirates  this  statement;  but  IlenKlien,  whom  he  also 
cites,  sit\s  nothing  alxnit  l.aibach  at  the  place  siK'cified.  From  this  exidence,  furthermore, 
it  d(K*s  not  necessarily  follow,  as  'I'amaro  asserts,  that  the  pxilitical  frontier  of  Italy  had 
been  ext»-ndi-d  bexond  the  .Arsii,  where  it  was  located  in  the  first  century.  His  supposition 
that  Fiume  (Tarsatica)  xxas  then  part  of  Italy  is,  as  he  admits,  based  ujxin  no  direct  ex  i- 
ilence.  ('f)ncerning  I  >ante’s  famous  lines, 

.  .  I’ola  presso  del  Ouarnaro 

Che  Italia  chiude  e  i  suoi  termini  bagna,” 

he  tells  us  p.  339);  “I  he  designation  of  Dante  cannot  lx*  taken  in  a  narroxx  .sense,  as  if 
the  jKK-t  intended  to  limit  the  Italian  frontier  to  the  .Arsii.  He  meant,  on  the  contrary,  to 
include  in  it  all  the  eastern  coast  of  Istria  up  to  the  head  of  the  gulf  of  nuarnero.”  Hut  he 
diH's  not  explain  how  he  knows  what  Dante  meant.  In  another  instance  he  ilraws  a  con¬ 
clusion  that  d(H-s  not  seem  to  Im-  warranted  by  his  own  interpretation  of  the  evidence.  He 
siiys  (p.  ,^34)  of  Kiccobaldo  of  Ferrara,  who  wrote  a  geographical  description  betxxeen  lit'O 
and  i.vxi:  “It  is  interesting  to  note  that  he  places  the  frontier  of  Istria  in  the  I.iburnian 
gulf,  therefore  beyond  the  .Xrsa  and  manifestly  in  the  angle  where  the  Fiumara,  the  ancient 
I'arsi.i,  dis«*mlx)gues.”  It  seems  far  from  manifest  that  the  general  statement  of  Riccobaldo 
refers  specitically  to  the  one  s|K)t  in  the  (Juarnero  selected  by  'I'amaro.  Instances  of  these 
sorts  are  sulhciently  freijuent  to  make  it  advisable  to  refer  to  the  authorities  whom  'Famaro 
cites  Iwfore  accepting  unresiTx-edly  his  statements  with  regard  to  the  history  of  the  north¬ 
eastern  Ixnindary.  His  work  on  this  aspect  of  the  subjeit,  nexertheless,  is  not  without 
xalue,  Inwause  he  has  brought  together  references  to  a  xastly  larger  number  of  sources  than 
are  to  lx*  found  in  any  other  single  work. 

I'he  xolumes  on  Dalmatia  lH*gin  with  five  chapters  of  descriptixe  geography  xxhere  the 
view  is  advancitl  that  Dalmatia  does  not  belong  to  the  Balkan  I'eninsula  but  forms  part 
of  Italy  geologically,  orographically,  biologically,  and  anthropogeographically.  In  subse¬ 
quent  chapters  there  is  little  of  get>graphical  interest.  I'he  opinions  of  ctmtemporaries  who 
at  various  ejxx'hs  looked  u(X)n  Dalmatia  as  geographically  a  part  of  Italy  are  adduced  occa¬ 
sionally,  and  the  history  of  the  Dalmatian  lK)un«laries  also  receixes  some  notice  but  is 
treated  as  a  topic  of  slight  imjxirtance. 


Primitive  Peoi>i.e;s  of  ('(kiiix-China 

Henry  BxtitEssuv.  Indo-China  and  Its  Primitive  People.  I'ran.sl.  by  E.  A.  Holt, 
xii  an<l  pp.;  ills.,  bibliogr.  FI.  P.  Dutton  &  Co.,  Nexv  York,  [1919I.  Ss-oo.  SJ-i  x 
.s’ 2  inches. 

.X  scholarly  treatment  t)f  the  Moi and  the  Cham,  two  distinct  peoples  living  in  the  moun¬ 
tains  of  Cxx'hin  China  a  hundred  miles  or  so  west  of  the  China  Sea.  Their  country  is, 
|x)Iitically,  a  French  protectorate.  XX'hile  primitix-e  peoples,  they  have  made  some  adxance- 
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mint,  anil  Captain  Haiuii^son  rails  them  “half  riv ilizeil.”  I'he  Moi  have  a  li-^i-nil  that 
MiithiT  Kve  tolil  those  of  her  sons  who  were  jolly  fellows  ami  foml  of  j;ooil  living  to  settle 
on  the  fertile  plains;  but  to  one  of  her  sons,  a  ipiiet  and  sober  lad,  she  nave  a  liow  and  arrows 
and  the  kinndom  of  the  mountains  where  the  wild  Ixasts  roam,  lie  was  the  ancestor  of  the 
.Mol,  who,  the  author  s;iys,  may  numlier  nearly  4oo,o»h>. 

The  Cham,  on  the  other  hand,  su])|K)sed  to  ntindier  alnnit  t^o.ixMi  souls,  h.ive  .i])pro.ii  hed 
.1  little  nearer  to  what  \ie  call  ci\ iliAition.  I'heN  are  Mohammed.ins  and  h.ive  preserved 
their  physical  and  moral  characteristics  larnely  becausi’  they  do  not  intermarry  with 
other  jx-oples.  Hut  ret ronression  is  in  progress.  They  are  indolent,  have  no  ambition,  hire 
the  .\nnamites  to  build  their  rude  housi's,  and,  at  the  same  time,  are  proud  of  the  ruins  of 
splendid  edifices  erected  lonn  aRO  by  their  forefathers.  The  author  also  jxiints  to  strikinn 
resemblances  between  customs  and  siijx-rstitions  amnnn  the  blacks  of  cintral  .Africa  and 
the  lower  classes  amonn  thesr*  .Asian  peoples. 

CVKI  s  C.  .At)\Ms 


.Moki-hoi.oi.v  ok  the  .Ai.t.\i  .Moi  nt.vins 

J.  Cl.  CiK.VM).  Les  formes  du  relief  dans  I’.Altai  riisse  et  leur  ftenese:  etude 
morphologique.  .Maps,  ills.,  biblionr.  Fennia,  \'ol.  40,  No.  2,  pp.  I-125.  Hel¬ 
singfors,  1917-19. 

.\o  more  striking  example  of  the  expl.inatory  treatment  of  mountain  forms  h.is  .ipixared 
in  recent  years  than  the  alnne  article  by  the  l  innish  geographer,  ( irano,  of  the  I'niversity 
of  Helsingfors.  The  northwestern  or  Russian  part  of  the.Mtai  Mountainslietvveen  the  upper 
coursi's  of  theObi  and  Irtysh  Rivers-  an  area  measuring  4(K)  kilometers  northeastward  by 
northwestward  is  descrilH.-d  as  consisting  of  an  uplifted  and  disliH'ated  peneplain  in 
a  more  or  less  advanced  stage  of  erosion,  the  [Kmeplain  hav  ing  Ix-en  jiriKluced  over  a  vast 
area  by  long-continued  normal  erosion  of  greatly  deformed  structures,  and  its  undisturbed 
extension  lieing  still  seen  in  the  piedmont  stepjies  to  the  northwest.  The  least  dissected 
pan  of  the  uplifted  jx-neplain  forms  a  series  of  barren,  tundra-like  highlands,  which  occupy 
the  greater  part  of  the  southeastern  half  of  the  region  at  altitudes  of  from  2,ikk)  to  2, 3(H) 
meters.  The  small  amount  of  dissection  that  the  highland  jK-ncplain  has  suffered,  ap.irt 
from  the  deep  valleys  which  tr.iverse  it,  is  because  its  altitude  is  such  that  during  the  glacial 
perioil  it  was  covered  for  the  most  part  by  a  sluggish  ice  sheet  and  thus  protected  from  active 
erosion.  The  highlands  are  surmounted  by  mountains  of  various  kinds.  Some  are  of  sub¬ 
dued  forms,  apixirently  residual  ranges  still  surv  iving  from  the  cycle  of  jx'neplanation  (these 
presumably  follow  the  trend  of  resistant  structures);  the  smaller  isolated  residu.ils  are 
dulled  monadmx'ks.  Hut  there  are  also  lofty  ranges  of  .Mpine  form,  from  50  to  kh)  kilo¬ 
meters  or  more  in  length  and  from  2,4<K)  to  4,000  meters  in  altitude,  with  extensive  snow 
fields  on  their  upper  slojies  and  giKnl-sized  glaciers  in  their  valleys;  these  ranges  usually 
trend  east  and  west,  out  of  accord  with  the  folded  structure  of  the  region,  and  are  regarded 
as  bl(x:ks  of  the  jieneplain  which  were  dislocated  bv'  f.uilting  and  raised  so  high  that  they 
have  been  strongly  carved  by  normal  and  glacial  erosion.  Smie  of  the  less  elevated  ranges 
still  exhibit  remn.mts  of  the  (xmeplain  surface  along  their  crests;  others  have  all  their 
sharix-ni-d  summits  at  about  the  same  level;  but  in  the  most  lofty  ranges  no  trace  ot  the 
peneplain  remains.  The  frontier  between  Russian  and  Chinese  territory  follows  several 
of  the  lofty  ranges  which  here  constitute  the  divide  between  .Arctic  and  interior  river 
svstems. 

.Almost  half  of  the  region  lies  exterior  to  the  b.irren  highlands  at  altitudes  decreasing 
northwestward  from  2,o<x)  to  500  meters;  here,  although  the  uplifted  jx-nepl.iin  is  preserved 
along  certain  divides,  it  is  for  the  most  part  maturely  dissected  by  normal  erosion  to  moun¬ 
tainous  or  submountainous  forms,  which  are  richly  grass-covered  on  certain  southern 
slo[x‘s,  but  generally  forested.  The  piedmont  jxneplain  has  a  width  of  from  40  to  70  kilo¬ 
meters;  its  gently  undulating,  treeless  surhice,  here  and  there  rising  in  low  and  somewhat 
craggy  mounts,  is  almost  intact  at  altitudes  of  300  or  4(ki  meters,  but  the  larger  rivers  have 
recently  inciseil  their  courses  mixleratelv"  beneath  its  surface.  I'arther  northwest  the  vast 
Siberian  plains  are  covered  with  sand  and  clay  de|X)sits. 

The  valleys  of  the  .Altai  in  the  forestwl  mountainiMis  or  sub-mountainous  area  are 
usually  V-sha|x*d  and  so  narrow-fhxired  that  thev-  do  not  serve  well  as  paths  of  travel.  Hut 
the  upper  valleys  of  the  larger  rivers  and  their  chief  branches  which  hea<i  in  the  .Aljiine 
region  and  continue  through  the  highlands  apix-ar  to  have  been  followed  by  active  glaciers. 
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as  tlu-y  now  have  the  form  of  glacially  overdeepened  troughs.  The  greater  troughs  extend 
into  the  maturely  disserted  area,  where  they  terminate  at  altitudes  of  al>out  4(K)  meters 
The  earlier  view  of  certain  ol>si-r\ers  that  the  trough  valleys  are  due  to  faulting  is  examined 
an<l  rejected.  Their  ojx'n  flo<jrs  are  more  available  for  travel  than  the  narrow  bottoms  of  the 
X'-shajxd  valleys,  and  they  serve  here  ami  there  as  sites  for  the  winter  villages  of  the 
nomadic  natives,  when  the  highlands  are  snow-covered.  C'ertain  branch  valleys  are  Itroadly 
tl(Mired  with  alluvial  de|>osits,  as  if  they  had  heUi  temporary  lakes  while  their  trunk  valleys 
were  (Kcupied  by  glaciers.  On  the  other  hand,  several  rather  extensive  intermont  basins, 
fK'cupietl  by  snuntthly  aggraded  alluvial  plains,  are  ascrilxd  to  down-faulting  and  thus  are 
the  opposites  of  the  strongly  elevated  bltK'ks  in  the  lofty  ranges. 

This  valuable  article,  of  which  the  prece<ling  paragraphs  give  only  a  condensed  abstract, 
calls  for  several  comments.  It  is  in  the  first  place  pre-eminently  intelligible.  The  land- 
scajH-s  that  it  desi-riln-s  in  outline  can  lx  at  once  visualized  with  satisfactory  definiteness  as 
to  their  essintial  ipialities.  The  gener.il  concepts  thus  gained  are  then  elaltorated  and  given 
<piantitati\'e  values  in  order  to  adapt  them  to  sjxcific  instances.  This  intelligibility,  to  \\hi»  h 
the  explanatory  terminology  so  largely  contributes  is  however  somewhat  obscured  by  an 
argumentative  manner  of  presentation  on  many  pages.  This  manner  apjxars  to  have  been 
adopted  Ixcause  of  the  author's  well-groun<led  wish  to  modify,  if  not  to  combat,  the  con- 
( lusions  of  a  numlxr  of  earlier  explorers,  some  of  whom  seem  to  have  Ixen  little  informe<l 
as  to  modern  physiographic  principles.  Such  argumentative  presentation  is  a  natural 
characteristic  of  the  developmental  stage  of  an  advancing  science,  when  opinions  are  in  a 
formative  state.  more  concise  form  of  explanatory  presentation  will  lx  generally  utilized 
when  the  majority  of  explorers  reach  essential  agreement  as  to  the  manner  of  describing 
land  forms;  indeed,  such  conciseness  is  already  adoptetl  by  tirand  in  certain  summaries 
near  the  close  of  his  article.  I lail  these  summaries  Ixen  placed  at  the  Ixginning,  his  readers 
might  have  had  the  enjoyment  of  following  the  author’s  descriptions  and  discussions  while 
Ixaring  his  well-formed  conclusions  in  mind;  for,  however  cautiously  and  inductively  an 
obs«‘r\er  may  wish  to  establish  his  conclusions,  mature  and  expert  readers  will  lx*  Ixst 
tsitisfied  if  they  are  told  the  main  conclusions  Ixfore  they  read  the  evidence  that  leads  to 
them.  (  rt-ometers  have  Umg  known  and  acte<l  on  this  principle;  geographers  might  profita¬ 
bly  adojx  it. 

.\  suUtrdinate  diftu  ulty  in  re.uliug  the  text  is  the  free  use  of  hnal  names,  which,  although 
most  of  them  are  represi*nted  on  an  outline  map,  are  mentioned  without  sufficient  indica¬ 
tion  of  their  j)osition  in  the  region  under  discussion.  Where  the  matter  is  so  excellent,  one 
must  wish  that  the  methcwl  should  lx*  of  a  correspondingly  high  order. 

It  is  only  in  regard  to  forms  of  a  s|x*cial  class  that  the  treatment  is  defective,  these  are 
the  fault  starps  by  which  the  lofty  ranges  are  believed  to  lx  limited.  In  a  region  that  has 
Inxn  recent  1\  and  rapidly  elevatetl  and  dislocated,  and  in  which  the  highest  ranges  are 
defined  by  faults,  fault  scarps,  e\en  though  for  the  most  part  destroyed  by  erosion,  might 
still  lx  \  isible  in  series  of  spur-end  facets  which  should  stand  in  simple  alignment  inde- 
jxndont  of  structure  along  the  base  of  the  ranges.  True,  one  range  according  to  the  descrip- 
tion  of  another  observer,  is  siiid  to  “rise  like  a  wall”;  but  mountain-side  walls  are  so  bat¬ 
tered  anti  breached  that  fuller  tlestription  is  desirable:  and  in  the  case  of  fault-block 
ranges  obserted  by  (irano  himst*lf  fuller  description  might  have  been  advantageously 
given.  This  is  a  small  deficienev  of  an  except ionallv  valuable  essav. 

W.  M.  D.wis 


.\  Se.vman  in  the  .\\i.\Rcric 

J.  K.  Dvvis.  With  the  “.\urora"  in  the  .\ntarctic,  191|.1'M4.  xxii  and  183  pp.; 
maps,  diagrs.,  ills.,  index,  .\ndrew  Melrose,  London,  ll<)2o].  l»  s.  9'jX7  inches. 

Three  different  metluMls  of  exploration  have  been  employed  to  wrest  her  secrets  from 
the  icelxund  southern  continent.  Two  of  these,  dealing  with  the  polar  plateau  and  with 
land  journeys  along  the  coast,  have  Ixxn  descrilxil  in  many  well-known  Inxiks.  It  has 
remained  for  Ca|)tain  John  King  Davis  to  tell  us  of  the  third  in  his  recent  Inxik  “With  the 
Aurora  in  the  .Antarctic." 

Here  we  find  the  storx'  of  his  unrivaU*d  oteanographic  work  in  the  waters  Ixtween  .Aus¬ 
tralia  and  .Antarctica  during  the  .Australasian  expetlition  of  lyi  1-1914.  .Although  in  other 
ex|x*ditions  valuable  results  were  gained  by  the  exploring  vessels  during  their  cruises  in 
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the  winter  months,  mme  of  these  e<|u.tls  the  work  done  l)y  the  Aurora,  and  none  of  the 
masters  has  hitherto  ^iven  us  more  than  a  summary  of  his  investigations. 

An  early  chapter  deals  with  Macquarie  Island,  that  queer  ridge  of  glaciated  rock  which 
may  Ik?  descrila-d  as  a  tile  set  on  edge  athwart  the  wild  west  wintls.  All  round  this  depen¬ 
dency  of  the  Commonwealth  the  Aurora  made  soundings  which  revealed  the  profundity  of 
the  depths  surrounding  it.  Then  we  are  told  of  the  mysterious  Royal  ConifKtny  Isles 
which  were  “discovertnl"  in  1776  by  a  Spanish  captain  about  4(K)  miles  south  of  Tasmania. 

I'nfortunately  for  the  S|wniard,  Davis  sailed  right  across  the  alleged  jwsition  of  these 
i'lantls,  which  must  now  distipjK'ar  from  the  charts.  .Another  interesting  chapter  deals 
with  the  .Auckland  Isles  to  the  south  of  New  Zealand.  We  should  have  liked  more  particu¬ 
lars  (»f  the  castaways  and  sc*ttlements  which  have  enli\ened  the  history  of  these  desolate 
-ubantarctic  islands. 

In  Noveml>er,  1912,  Davis  was  dredging  250  miles  south  of  Tasmania  when  his  apjxiratus 
was  carried  away  by  what  may  In-st  Ih?  described  as  a  crag  of  a  “drowned  Tasmania.” 

Rising  8,(kx)  feet  alxive  the  wean  tl<K)r  he  found  a  large  plateau,  “Mill  Rise,”  which  raises 
interesting  questions  as  to  a  former  connection  Ix-tween  .Australia  and  .Antarctica. 

The  most  vital  chapters  in  the  Itook  deal  with  his  hazardous  voyages  along  the  icelH>und 
coast  of  .Antarctica.  The  reviewer  has  sjHnt  many  months  sledging  in  the  .Antarctic  and 
has  had  some  slight  ex|Krience  of  aviation,  but  for  supreme  danger  and  discomfort  he 
places  easily  first  a  cruise  among  the  fwrgs  in  the  twilight  of  a  polar  autumn.  A’et  this  was 
a  commonplace  to  (.‘aptain  Davis— the  most  experienced  navigator  of  .Antarctic  waters. 

We  read  much  of  the  treachery  of  the  famous  blizzards.  For  instance,  while  waiting  to 
take  cjff  Mawson’s  party  at  the  main  base,  the  Aurora  was  anchcjri-d  a  short  distanc-e  from 
the  shore.  The  Icoats  had  just  taken  advantage  of  a  period  of  calm  to  land  sonte  stores. 

‘^udclenly  a  single  terrific  gust  struck  the  ship,  snapped  the  anchor  chain,  and  blew  the 
Aurora  far  to  the  north. 

.A  typical  account  of  the  weather  descrilws  the  day  when  .Mawson  was  successfully  picked 
up.  “.At  8  M.  the  land  l>ecame  invisible  owing  to  the  driving  spray  and  drift.  .At  10  .m. 

the  wind  averaged  about  70  miles  an  hour,  with  scpialls  of  terrific  violence.  .\t  1 1  it  reached 
the  strength  of  a  hurricane,  the  sea  was  cut  off  almost  fiat  by  the  force  of  the  wind.  The 
glass  has  fallen  three-tenths  of  an  inch.”  We  are  not  surprisc'd  that  the  Aurora  broke  two 
anchors  and  lost  three  others  in  these-  tenijn-stuous  seas. 

Later  chapters  describe  the  variations  in  the  ice  pack  off  .Antarctica.  It  is  most  interc-st- 
ing  to  know  that  1914  was  marked  by  an  unusually  wide  and  unbroken  In-lt  of  pack  ice. 

Is  it  not  f)ossible  that  this  greatly  affected  the  tempe-rature  of  .Australian  waters  and  was  a 
vital  factor  in  determining  the  great  drought  of  that  year?  In  this  sc*ction  the  l)Ook  is 
specially  well  illustrated  with  sketch  maps. 

Davis  is  generous  in  his  praise-  of  the  French  and  .American  exfH-ditions  of  1840.  There  is 
a  full  appreciation  of  the  heroic  struggles  of  Lieutenant  Wilkes,  Davis  following  stage  by- 
stage  the  gallant  voyages  of  the  sailing  ship  Vincennes  in  these  jM-rilous  seas.  .A  series  of 
comparative  charts  show  that  the  old  sailing  vessel  has  rarely  Ix-en  In-aten  even  in  these  days 
of  steam.  We  learn  that  C'c'te  ITairie  of  the  French  turns  out  to  have  been  merely  Ice 
Barrier,  for  the  Aurora  siiiled  nearly  too  miles  south  of  this.  Here  she  di.scovered  a  new  land 
to  which  the  .Australians  gave  the  name  of  Wilkes  Land. 

In  the  last  chapter  Davis  sounds  a  note  of  warning:  “To  the  explorer  who  has  not  the 
money  to  provide  gcKxI  eejuipment  of  every  kinrl,  my  advic'e  is — keep  out  of  the  .Antarctic!” 

('.RIKKITH  T.\YI.0R 

.A  Te.xtbook  ok  .M  eteoroi.c)c,i(;.\l  1‘hysics 

W.  J.  Hf.\ii>HREYS.  Physics  of  the  .Air.  xi  and  665  pp.:  maps,  diagrs.,  ills.,  index.  The 
Franklin  Inst,  of  the  State  of  Pennsylvania.  J.  B.  Lip[)incott  Co.,  Philadelphia,  1920. 

S5.OO.  gyi  x6yi  inches. 

The  foremost  aerographer  of  Europe  in  the  preface  to  his  “Manual  of  Meteorology” 

(1919)  said, 

"The  physical  and  dynamical  principles  upon  which  the  processes  of  weather  dejK-nd  are 
the  common  property  of  all  students  of  physics.  If  those  to  whose  care  the  progress  of 
physics  is  entrusted  had  taken  the  physical  problems  of  the  atmosphere  under  their  charge 
as  their  predeces.sors  did  Ix-fore  the  advent  of  the  electrical  era,  one-half  at  least  of  this 
book  might  have  lat-n  more  effectively  dealt  with  by  other  hands." 
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“i’hysks  of  the  Air”  may  will  1h*  rcnaniiHl  as  an  answer  to  this  indictnu-nt  of  |>hysi(-i>ts 
for  n»-KliH't.  In  [virt  it  miH'ts  the  demand  of  aerologists  for  a  s|H*<'ial,  up-to-date  treatise. 
Hut  here  a  strange  condition  of  affairs  confronts  one.  For  |)hysics  tixlay  is  not  the  estab¬ 
lished,  slowly  changing  physics  of  a  few  years  liack;  but  a  more  complex  and  rapidly 
changing  study  of  the  structure  of  the  atom,  mmlifying  views  heretofore  held  as  fundamental 
in  astronomy,  biology,  chemistry,  geology,  ami  mechanics. 

In  fai  t  the  favorite  occu|Kition  of  physicists  now  sii-ms  to  lx-  “giving  a  jolt”  to  classical 
dynamics.  One  may  not  reasonably  then  ex|K-ct  a  iKKtk  on  physics  to  Ik?  strictly  up-to-date; 
unless  the  volume  comes  hot  from  the  press.  Where  publication  is  delayeil  a  technical 
treatisi'  is  sure  to  sutfer.  In  the  present  lKK>k  one  liKtks  in  vain  for  rcient  determinations  of 
I’lanck’s  constant,  the  value  of  the  electron  charge,  molecular  weights,  and  atomic  numlK-rs. 

I’rofessor  Humphreys  states  that  the  Unik  is  an  attempt  to  present  “an  orderly  assemblage 
of  facts  and  theories  connectinl  with  the  physics  of  the  earth’s  atmosphere.”  Mechanics 
might  well  Ik-  addeil.  The  volume  originated  in  a  series  of  lectures  delivered  at  an  aviation 
sch(K)l  in  I«>I4:  and  these  have  iK-en  ex|Mnded,  revisi-d,  and  from  month  to  month  printed 
in  the  Journal  of  the  Franklin  Institute,  1917-1920.  .Many  of  the  diagrams  and  much  of 
the  text  are  repriKluced  with  slight  changes  from  articles  by  the  author  and  others  in 
Weather  Hureau  publications. 

There  are  four  |»arts:  I,  Mi-chanics  and  ThernuKlynamics;  II,  Hlectricity  and  .Auroras; 

1 1 1,  ( Iptics;  and  IV,  Factors  of  Climatic  Control. 

The  lMM>k  is  rather  weighty:  tiK)  large,  we  think,  for  convenient  handling;  but  this  is 
doubtless  iK-iause  of  the  extent  of  the  field  covered.  Would  it  not  have  Ix-i-n  lK?tter,  to  have 
excluded,  as  far  as  jKissible,  the  chapters  on  A'ulcanisni,  which  are  geophysics  rather  than 
aerophxsics?  Part  l\',  as  the  author  says,  “is  a  discussion  of  the  physics  of  climate  but  not 
of  its  geographic  distribution”  which  is  Hamlet  with  Hamlet  omitted.  The  subjei't  is  one 
of  such  im|M>rtance  and  of  so  much  interest  to  others  beside  meteorologists  that  we  vent  un¬ 
to  express  a  hojK-  that  Professor  Humphreys  will  amplify  this  (x)rtion  of  the  iKxtk  in  a 
si'piirate  volume,  to  Ik-  calli-d  jK-r.haps  “Evolution  of  Climate.” 

Part  11,  entitled  “Atmospheric  Fdi-ctricity  and  .Auroras,”  consists  of  two  chapters,  nine- 
tiK-n  ixiges.  Would  it  not  have  Ix-en  more  appropriate  to  include  under  Part  11,  Chapters 
XA'  and  X\’l  on  Thunderstorms  and  Lightning  now  in  Part  I?  More  esfK-cially  so,  Ixvausi- 
Part  I  is  dispro|K>rtionately  long,  consisting  of  sixteen  chapters,  four  hundred  twenty-five 
|>ages,  a  lHM>k  in  itsi-lf. 

Part  HI  deals  exhaustively  with  optical  effc-cts,  and  is  drawn  chiefly  from  Pernter  and 
Kxner's  “Meteorologische  Ofttik,”  supplemented  by  some  of  the  fxipers  of  the  former  Lord 
Rayleigh  jKiblished  in  the  Philosophical  Magazine.  Here  the  work  of  a  distinguished 
.American  (Harus)  on  Nucleation  has  ap|)arently  bt-en  overlookt-d.  Refraction  phenomena 
are  dealt  with  at  great  length.  There  is  an  interesting  explanation  of  the  “green  flash”  as  a 
refraction  effect. 

On  ixige  44^  is  an  amusing  |)aragraph  with  the  fine  flavor  of  a  problem  in  relativity:  “It 
is  conceivable  therefore,  that  the  size  of  a  planet  and  the  vertical  density  gradient  of  its 
atmosphere  might  be  such  that  one’s  horizon  on  it  would  include  the  entire  surface — that 
he  could  look  all  the  w.ty  round  and,  as  someone  has  said,  see  his  own  back.”  Some  doubting 
Thomas  will  at  once  ask,  “What  kind  of  a  tem|K?rature  distribution  could  prixluce  such  a 
density  la{>se  rate?” 

Looming,  towering,  sinking,  and  stiKjping;  also  superior  and  lateral  mirage  are  terms 
usi-d  anil  defineil:  and  we  sus|K-ct  that  some  of  these  are  freshly  coineil.  There  is,  however, 
no  s{K-cific  definition  of  visibility,  nor  its  complement  obscuration;  or  tables  such  as  are 
now  used  at  aviation  centers. 

The  volume  Ix-ing  quasi  official,  a  wider  range  of  criticism  may  be  permitted  than  ordi¬ 
narily  would  ap[)ly;  and  so  we  feel  forct-d  to  |K)int  out  that  Chapter  1.  headed  “Observations,” 
is  of  a  prewar  oriler,  not  up  to  the  requirements  of  the  present  time  and  certainly  not  up 
to  the  high  level  of  the  rest  of  the  Utok.  There  are  time-worn  illustrations  of  a  Robinson 
anemometer  and  a  sling  psychrometer  but  only  the  barest  mention  of  Dines’  pressure-tube 
anemometer  and  the  modern  humidity  in.struments.  To  be  sure,  elsewhere  in  the  l»ook  a 
pressure-tube  anemogram  is  given  to  illustrate  gustiness;  but,  even  then  the  record  is  an 
old  one  [.AlK-rdeen,  January  6,  iqtth],  in  fact  one  of  the  earliest,  one  in  which  the  wind  dirc-c- 
tion  is  not  automatic  but  is  added  by  hand.  So  many  excellent  anemobiograph  records  are 
axailable  that  the  selection  must  Ik?  regardeil  as  inadequate. 

It  may  also  be  noteil  that  the  reference  given  on  page  221  to  this  pressure-tulK?  trace  is 
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.  rriin«ou!«;  as  Figure  31  is  an  assumed  tem|)erature  gradient.  .\  minor  error  «Krurs  on  the 
^.lnM•  (Mge  regarding  billows  in  the  low  atmosphere  and  pressure  changes  of  0.1  mm.  to  0.3 
mm.  Figure  37  is  an  old-fashioned  scale  in  inches,  not  millimeters  as  the  text  recpiires. 
\cain.  the  elevation  of  the  station  is  omitted;  and  so  we  have  the  incongruity  of  a  pressure 
.  urve  npresenting  an  anticyclone  in  which  the  pressure  reailing  is  2<).o3  inches.  On  iMge 
’’7  the  stales  are  again  confused. 

In  the  discussion  of  tropical  cyclones,  no  mention  is  ma<le  of  the  work  of  .\lgue.  Froc,  or 
1  .i"ig;  ami  one  looks  in  vain  in  the  index  for  “hii^uio"  “hurricane,"  anti  "typhot)!!”;  anti  yet 
bumps"  is  duly  given.  The  wttrk  of  Migelow,  H.irus,  Innh  Bjerknes,  ('ave,  Dines  (J.  S.), 
l)ob'«on.  KitTel,  Margules,  Rotch,  and  many  others  is  not  mentionetl.  ('ertaiiiK  Bjerknes’s 
;;r.iphic  methtxls  of  dynamical  mettH)rolt)gy  and  Bigelttw's  explanatittn  of  the  ttrigin  tif 
,  u'lones,  whether  acceptetl  or  not,  should  have  Iteen  referretl  to;  as  well  as  the  varit^us 
p.iIK-rs  of  the  latter  on  circulatittn  and  railiation  in  the  atmosphere. 

Nime  confusion  exists  in  the  use  of  units  and  symUils.  R  for  example,  is  employetl  as 
'>  mUtl  fur  gas  constant,  ohmic  resistence,  radius  of  rain-drt)p,  radius  t)f  the  earth,  rain,  ami 
resultant  amplitude.  In  general  Professor  Humphreys  keeps  closely  to  the  Centigr.ide  scale 
and  C.  (».  S.  units.  In  formulae  for  gradient  winds,  pressure  differences  are  expressed  in 
dvnes  j)er  sfjuare  centimeter  which  is  now  In-coming  general  in  aerographic  literature. 
But,  notwithstanding  this,  the  meteorological  bar  is  used  and  not  the  bar  of  the  physicist. 

.\i.KX\Nt)KR  .Mc.Adik 

Thk  I’kkiuction  ok  Minimum  Tkmpkk.xturks 

J.  W.xRRKN  Smith,  .\nd  Othkrs.  Predictinii  Minimum  Temperatures  from  llyftro- 
metric  Data.  76  pp.;  maps,  diagrs.,  ills.,  bibliogr.  Monthly  U'ruthrr  Rn'.  Supl>l.  Xo. 
16.  r.  S.  Dept,  of  .Agriculture,  Washington,  D.  C^,  it)2o. 

The  need  for  predicting  minimum  temjx-ratures  is  im|H'rative  in  fruit  regions  where  the 
growers  must  protect  their  crops  against  freezing.  But  fruit  growers  cannot  afford  the 
ex|xnsi‘  of  protection  every  time  the  temix-rature  may  fall  dangerously  low  ;  so  an  accuracy 
of  preiliction  within  two  or  three  degrees  (F.)  is  practically  reipiired  when  temjx-rat ures  in 
the  twenties  are  exjx?cte<l.  Since  most  methcxls  of  protection  are  usc-less  on  windy  nights, 
protitable  fruit  growing  is  confined  to  regions  where  at  critical  seasons  the  tem|H-rat  ures  do 
not  fall  much  Ix-low  freezing  excejM  on  clear,  cpiiet  nights.  The  forecaster's  problem,  then, 
is  to  pick,  from  weather  map  indications  and  the  hxal  asfxct  of  the  sky,  the  nights  which 
will  probably  lx-  clear  and  then  to  compute  how  low  the  temjx-rature  will  fall.  Fnder  clear 
skies  the  rate  of  cooling  is  closely  deix-ndent  on  the  moisture  content  of  the  air  -dr\'  air 
favoring  strong  radiation  and  a  large  fall  in  temix-rature.  I  hus,  obs»r\ations  of  humi<lity 
in  the  afternoon  or  evening  can  lx-  used  to  predict  accurately  the  next  morning's  minimum 
tem|xrature  when  a  clear  night  with  but  little  wind  is  ex|x-cted. 

This  collection  of  paix-rs,  prepared  under  Professor  Smith’s  guidanci-,  shows  in  detail 
how  hygrometric  data  are  ust-d  in  actual  practice  in  different  fruit  regions.  <  iraphical  and 
statistical  methcxls  brought  into  action  insure  the  employtnent  of  the  In-st  means  and  thi- 
greatest  accuracy  at  presc-nt  attaitiable.  The  obsc-r\ations  of  a  central  station  in  a  fruit 
region  can  lx  use-d  for  predictitig  minimum  tetnix  rat  ures  at  pla«  ese\  t  n  several  miles  away, 
once  the  usual  tem|x-rature  differences  Ix-tween  the  central  station  andjhe  outKing  locality 
.ire  known.  Thus,  if  the  central  station  has  some  years’  length  of  record,  onl\-  a  few  months’ 
obsc-rvat ions  in  different  orchards  are  necessary  before  accurate  IcmmI  tem|H-r.it ure  fore¬ 
casts  are  ixissible. 

.\side  from  the  discussions  centerc-d  alxmt  the  use  of  hygrometric  data,  two  contributions 
•leserve  s|x-cial  mention.  (In  pages  2o-,V>  Dr.  II.  J.  Franklin  has  presetited  a  detailed 
discussion  of  “(.'a|x-  ('cxl  t'ranlx-rry  Frosts,"  how  fort-cast,  the  temix-rature  resistance  of 
cranlxrries  in  different  stages,  and  ways  to  protect  bogs  frotn  frost.  (In  p.iges  4(1  4*)  .Mr. 
J.  Cecil  .Alter  discusst-s  “Fori-casting  Minimum  Tem|x-rat ures  in  I’tah"  esix-cially  “for 
sht-t-p  sht-aring  and  lambing  and  fruit-raising  interests  in  spring;  alfalfa  seed,  tomato,  and 
vegetable  interests  in  autumti;  and  ship|xrs  of  |x‘rishable  priHlucts  and  users  of  stream 
flow  for  hydnx-k-ctric  pur|x>ses  in  winter."  .  .  . 

.\  sixcialized  bibliography  of  u  titles  clost-s  the  group  of  p.i|M-rs. 
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In  I’kaisf  ok  thf  Map 

W.  I*.  Jamks.  The  Eure  of  the  Map,  2nd  edit,  vii  and  120  pp.  Methuen  Co.,  I.td  , 
London,  1920.  7  x  4^^  inches. 

The  writer  of  this  delightful  little  collection  of  literary  essays  informs  his  readers  that  if  hi 
had  to  choose  one  work  to  take  with  him  to  a  desert  island  he  would  take  an  atlas.  Surely 
the  Iiook  of  a  man  who  thinks  in  this  way  deserves  to  be  brought  to  the  attention  of  geog 
raphers. 

Six  of  the  seven  essa>s  deal  with  subjects  related  to  geography.  The  first,  from  which  the 
collection  takes  its  title,  reveals  the  fascination  of  maps  IxJth  ancient  and  modern.  “I.iMdl 
Colour”  tells  of  the  search  and  conquest  by  novelists  of  an  elusive  genius  lo<'i.  “Odysst  \s 
Old  and  New"  analyses  with  a  light  hand  the  appeal  that  unknown  countries  have  alwa\> 
made  to  the  imagination,  and  “In  Excelsis”  carries  the  reader  among  mountain  crags  and 
snows  with  the  Alpinists  of  the  last  two  centuries.  “Of  the  Lineage  of  Yorick”  o|)ens  up  the 
world  of  those  men  whose  feeling  for  the  spirit  of  foreign  lands  was  truest — Borrow,  Steven¬ 
son,  Kinglake,  Doughty,  and  others;  while,  in  conclusion,  “Pilgrims,  Pirates,  and  Merchant 
.Adventurers”  introduces  us  to  the  possibilities  of  that  most  vital  and  absorbing  field  of 
historical  study,  the  history  of  geographical  discovery. 

Ouite  apart  from  the  charm  of  its  own  styde  and  substance,  this  book  serves  as  an  admi¬ 
rable  introduction  to  those  works  of  travel  which  have  achieved  recognition  and  maintained 
a  high  place  in  English  literature. 


CORRESPONDENCE 

.\  letter  received  from  .Mr.  L.  C.  W.  Bonacin.t  of  l.ontlon,  England,  takes  up  the  dis<-us- 
sion  of  the  philosophy  of  natural  Iwauty  thus: 

The  note  by  Professor  Davis  in  the  Cieofirtiphical  Kn'ieu'  for  Deccmlter  1920  prompts  me 
to  reply  to  the  difliculty  which  he  proffers  alx)ut  the  intrinsic  nature  of  landscaix*  Ix-aiity, 
whether  objective  or  subjw'tive  reality.  .Apart  from  Sir  Francis  Vounghusband’s  repre¬ 
sentations  in  the  Geographical  Journal  for  July,  I9.?<».  which  I  most  ardently  uphold,  I 
have  myself  lH“en  up  against  Professor  Davis's  cjuestion  in  deciding  to  what  extent  the 
discussion  of  natural  Ix'aaty  sh»)uld  find  place  in  a  work  I  am  planning  on  the  climate 
of  Englancl.  To  unravel  this  metaphysical  intricacy  one  must  first  of  all  Itear  in  mind 
that  natural  phenomena  may  lx*  studieil  in  regard  to  (i)  their  causes,  (2)  the  actual 
phenomena  themselves,  (.^)  their  effects.  Now  physical  lx?auty  can,  I  submit,  lx*  definol, 
for  present  pur|X)ses,  as  an  effect  of  material  dispositions  upon  the  human  mind  and  soul, 
and,  therefore,  may  pro|xrly  lx*  discussed  in  scientific  works  under  (.y)  alx)ve.  In  a  strict 
si-nse,  of  course,  all  physical  phenomena  are  only  known  as  effects  ujxm  the  min<i  which 
jx-rceives  them;  but  1  employ  the  term  “effect”  to  denote  less  direct  influences  such  as,  for 
example,  that  of  environment  u|x)n  the  human  mind  and  Ixxly.  Thus  a  tree  may  lx:  “Ixau- 
tiful"  Ixxause  the  total  disjx)sition  of  material  elements  com|K>sing  it  endows  the  tree  with  a 
kind  of  |x*rsonality  which  pleases  and  inspires  the  spirit.  Consequently,  while  it  is  always 
right  to  express  in  a  lxx>k  what  'kc  feel  about  the  lieauty  of  mountain,  tree,  cloud,  or  other 
elements  of  lamlstape,  it  is  only  (thilosophical  to  disiuss  what  we  know  of  the  lx?auty  in 
writings  which  treat  of  the  effects  of  physical  phenomena  as  distinct  from  the  things  in 
themselves.  This  conclusion  does  not  refute  the  proposition,  quoted  by  Professor  Davis, 
that  “Ix'auty  is  truth,  truth  lx:auty,”  that  lx*auty  is,  indt*efl,  an  eternal  verity;  but  it  tkxs 
demonstrate  that  high  imaginative  and  intellectual  faculties  are  requiretl  to  comprehend 
and  interpret  the  quality  of  lx*auty,— as  it  certainly  postulates  Omniscient  Power  lx*hind 
the  evolutionary  processes  of  the  universe. 

The  metaphysical  explanation  of  natural  beauty  may  perhaps  lx;  rendered  clearer  by 
c'onsidering  the  simpler  case  of  light.  Objectively,  light  consists  of  electro-magnetic  undula¬ 
tions  in  a  medium,  but  light  as  light  is  a  subjective  reality  only  in  relation  to  sentient  beings. 
Similarly,  the  objec  tive  foundations  of  lx*auty  are  infinitely  varied  and  complex;  but  Ix-auty 
as  lx>auty  is  subjc*ctive,  and  exists  only  in  relation  to  self-conscious  l>eings. 

I..  C.  W.  Bon.acina 


